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Early observations of stars and substellar objects with Euclid

Eduardo Martn

Euclid is a mission of the European Space Agency that was launched from Cape
Caruaveral
in july 2023. It is a wide angle 1.2-meter space telescope that is taking deep
high-resolution images and spectra of the sky. The two Euclid instruments are a visual
imager (VIS) and a near-infrared spectrometer and photometer (NISP). We present
here early scientific results of Euclid observations of stars and substellar objects
obtained during the science verification phase. An updated overview of the scientific
prospects of the mission in the context of stellar and substellar objects will also be
presented.
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FAST meets MeerKAT: a panoramic view from clouds to

stars

EFR  tmKXFE

The life cycle of the ISM is of fundamental importance to the Galactic ecosystem. We
are carrying out a project that combines FAST and MeerKAT to study the formation
of clouds and stars, in selected fields guided by our previous studies on the largest
filaments in the Milky Way. In this project, we combine MeerKAT narrow band HI
imaging at 0.35 km/s spectral resolution, currently offered as a shared risk, with FAST
on-the-fly HI maps, together with deep wide field 21cm continuum images at a
resolution of ~6 arcsec, obtained simultaneously with HI. The unique combination of
wide field, high spectral and spatial resolution images of the two cutting-edge
telescopes allow us to study the transition from atomic to molecular clouds, and the
formation and death of stars. In this talk, | present our analysis of a pilot field, which
contains several giant filaments, infrared dark clouds, HII regions, young stars, and
supernova remnants. Of particular interest is that we identify HI narrow
self-absorption features (HINSA) prevalent in distant star-forming clouds for the first
time, and find cloud formation timescales comparable to star formation timescales,
suggesting a rapid star formation scenario. Our project pushes the capabilities of both
MeerKAT and FAST to the current limit, and that enabled us to conduct sciences
otherwise infeasible.
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Cosmic Sculptors: Unraveling Core Formation in

Molecular Clouds Using Numerical Simulations

Pak Shing Li FRERIFER LSXXE

Molecular clouds (MCs) serve as star forming nurseries, birthing stars through
intricate processes. Recent observational studies have unveiled a fascinating truth:
filamentary structures pervade MCs across a wide range of scales. These elongated
threads of interstellar material, spanning from a few parsecs to tens of parsecs in
length, play a pivotal role in star formation (e.g., Bergin & Tafalla 2007, Andre et al.
2014, Hacar et al. 2023).

Recent observations reveal rich filamentary substructures at parsec and even
sub-parsec scales threading inside MCs. Dense cloud cores are found located along
or at the intersections of these filamentary substructures (e.g., Tafalla and Hacar 2015).
In this study, | use advanced large-scale high-resolution numerical simulations to
explore the formation of dense cores in magnetized and supersonic turbulent MCs.
Our investigation sheds light on (1) the stability of filamentary substructures and their
physical conditions when cores are forming, (2) the consequences of the highly
non-uniform gas accretion of dense cores as the result of the connection with
filamentary substructure during their formation, (3) the frequent merging of cores due
to their proximity along the filament substructures, and (4) the restructuring of



magnetic field around dense cores during their formation and evolution. | shall use a
few examples in the simulation to discuss the dynamical evolution of some key
physical properties, including mass, size, specific angular momentum, kinetic and
magnetic energies of the dense cores. | shall also discuss the delicate balance
between angular momentum due to gas accretion and the braking effect of the
magnetic field of cores in their growing processes. The simulation outcomes offer
valuable insights into some of the recent observations, such as highly non-uniform
separation of dense cores forming along filaments (e.g. Miettinen 2012, Smith et al.
2023), the behavior of core-streamer systems (e.g. Ren et al. 2021, Olguin et al. 2023),
and a variety of magnetic field structures around dense cores (e.g. Sanhueza et al.
2021, Pattle et al. 2021).

Tracing the magnetic field in filaments

kg PERFRLBRNE

The magnetic field is dynamically important in the star formation process, but the
details are still under debate, especially the role it plays in the formation and evolution
of filaments. Here, we present our new studies of the magnetic fields in some typical
filaments based on the polarization observations from James Clerk Maxwell
Telescopes to discuss the interplay between the magnetic field and the star-forming
process.

Filamentary mass accretion towards the high-mass

protobinary system G11.92-0.61 MM2

SRzt RERFRLSXNE

We present deep, sub-arcsecond (~2000 au) resolution ALMA 0.82-mm observations
of the former high-mass prestellar core candidate G11.92-0.61 MM2, recently shown
to be an ~500 au-separation protobinary. Our observations show that G11.92-0.61
MM2, located in the G11.92-0.61 protocluster, lies on a filamentary structure traced
by 0.82-mm continuum and N2H+(4-3) emission. The N2H+(4-3) spectra are
multi-peaked, indicative of multiple velocity components along the line of sight. To
analyse the gas kinematics, we performed pixel-by-pixel Gaussian decomposition of
the N2H+ spectra using SCOUSEPY and hierarchical

clustering of the extracted velocity components using ACORNS. Seventy velocity-
and position-coherent clusters (called 'trees') are identified in the N2H+-emitting gas,
with the eight largest trees accounting for >60 per cent of the fitted velocity



components. The primary tree, with ~20 per cent of the fitted velocity components,
displays a roughly north—south velocity gradient along the filamentary structure traced
by the 0.82-mm continuum. Analysing an ~0.17 pc-long substructure, we interpret its
velocity gradient of ~10.5 km s—1 pc—1 as tracing filamentary accretion towards
MM2 and estimate a mass inflow rate of ~ 1.8 x 10—4 to 1.2x10—3 M yr—1. Based on
the recent detection of a bipolar molecular outflow associated with MM2, accretion
on to the protobinary is ongoing, likely fed by the larger scale filamentary accretion
flows. If 50 percent of the filamentary inflow reaches the protostars, each member of
the protobinary would attain a mass of 8 M within ~ 1.6 %105 yr, comparable to the
combined time-scale of the 70-pm- and mid-infrared-weak phases derived for
ATLASGAL-TOP100 massive clumps using chemical clocks.

Gravitational Shaping of Magnetic Fields and their

Interplay with Gas Streamers in G335.579-0.292

X% PERNFRLBAXE

Prospects for Observing High-redshift Radio-loud
Quasars in the SKA Era: Paving the Way for 21-cm Forest

Observations

5\ FIEXF

The 21-cm forest is a sensitive probe for the early heating process and small-scale
structures during the epoch of reionization (EoR), to be realized with the upcoming
Square Kilometre Array (SKA). Its detection relies on the availability of radio-bright
background sources, among which the radio-loud quasars are very promising, but
their abundance during the EoR is still poorly constrained due to limited observations.
In this work, we use a physics-driven model to forecast future radio-loud quasar
observations. We fit the parameters of the model using observational data of
high-redshift quasars. Assuming Eddington accretion, the model yields an average
lifetime of tq ~ 10°5.3 yr for quasars at z ~ 6, consistent with recent results obtained
from quasar proximity zone observation. We show that if the radio-loud fraction of
quasars evolves with redshift, it will significantly reduce the abundance of observable
radio-loud quasars in the SKA era, making 21-cm forest studies challenging. With a
constant radio-loud fraction, our model suggests that a one-year sky survey conducted



with SKA-LOW has the capability to detect approximately 20 radio-loud quasars at z
~ 9, with sufficient sensitivity to resolve individual 21-cm forest lines.
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ALMA Observations of Massive Clouds in the Central
Molecular Zone: External-Pressure-Confined Dense

Cores and Salpeter-like Core Mass Functions

AR PERIFRLEBXXE

ATOMS stacked hot cores]{ATOMS: ALMA
Three-millimeter Observations of Massive Star-forming
regions - A sample of weak hot core candidates through

line stacking
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Characterising large-scale overdense galaxy structures

at z = 2.2 with deep uGMRT observations

2R PERNFREELUXRNE

Theories, simulations, and recent observations show that the galaxy overdensities at
high-redshift are extended structures containing numerous star-forming galaxies
(SFGs). The scale of these overdense structures reaches to tens to hundreds of
comoving Mpc (cMpc). The intersections of these overdense structures are expected
to host the “protoclusters”, which evolve into galaxy clusters later. Radio continuum
observations can play a key role in our understanding of these overdense structures at
high-redshift, because the thermal free-free emission traces photoionisation-based star
formation and the radio synchrotron radiation is tightly correlated with far-infrared
emission in the SFGs. In addition, the radio continuum emission at %\nu\lt% 30GHz
is impervious to the dust attenuation. We had finished a deep uGMRT band-4
(550-850MHz) continuum survey for an overdense region at z = 2.2, which has been
identified by combing the strong intergalactic medium Ly-alpha absorption systems
and Ly-alpha emitters (LAEs) within 100cMpc. There is also a quasar overdensity at a
similar redshift in the centre of this field, which makes this field a unique target for
studying the growth of protoclusters and their associated large-scale structures. We
present the imaging data of the uGMRT band-4 observations and show some
preliminary results.

PR R 5K 2 glitch KIAREAZ MR R
BEF FENFRESWEE

The recent discoveries of a remarkable glitch/antiglitch accompanied by fast radio
burst (FRB)-like bursts from the Galactic magnetar SGR J1935+2154 have revealed
the physical connection between the two. In this work, we study the statistical
properties of radio bursts from the hyperactive repeating source FRB 20201124A and
of glitches from the pulsar PSR B1737-30. For FRB 20201124A, we confirm that the
probability density functions of fluctuations of energy, peak flux, duration, and
waiting time well follow the Tsallis g-Gaussian distribution. The derived q values
from g-Gaussian distribution keep approximately steady for different temporal
interval scales, which indicates that there is a common scale-invariant structure in



repeating FRBs. Similar scale-invariant properties can be found in PSR B1737-30's
glitches, implying an underlying association between the origins of repeating FRBs
and pulsar glitches. These statistical features can be well understood within the same
physical framework of self-organized criticality systems.

FAST BRIRE Bk 28K (FAST Globular Cluster Pulsar

Survey)
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The timing and polarization of PSR J0002+6216

By JPENFRMEXNE

The origin of the initial spin and velocity of pulsars remains largely enigmatic.
Fortunately, the detection of two-dimensional (2D) spin-velocity alignment in young
pulsars has provided valuable insights into the origins of their rapid rotation and high
velocity. By studying the spin-velocity relationship of the young pulsar PSR
J0002+6216, we can impose stringent constraints on the mechanisms behind neutron
star kicks. Our analysis, based on FAST observations, revealed variations in the
interstellar rotation measure (RM) and allowed us to measure the direction of 3D spin
axis. Combining Fermi and FAST data, we determined the pulsar’s proper motion
through timing, which is consistent with VLBI results. Additionally, we detected two
glitches in the pulsar for the first time. Ultimately, we found that the 2D spin-velocity
angle of PSR J0002+6216 is 23 degrees.

Glitches and glitching clusters in rotational pulsars

Kih= EPREEKXE
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Performance of the Segment Anything Model in Various

RFI/Events Detection in Radio Astronomy

wESH PERNFRLEBRNE

The emerging era of big data in radio astronomy demands more efficient and
higher-quality processing of observational data. While deep learning methods have
been applied to tasks such as automatic radio frequency interference (RFI) detection,
these methods often face limitations, including dependence on training data and poor
generalization, which are also common issues in other deep learning applications
within astronomy. In this study, we investigate the use of the open-source image
recognition and segmentation model, Segment Anything Model (SAM), and its
optimized version, HQ-SAM, due to their impressive generalization capabilities. We
evaluate these models across various tasks, including RFI detection, solar radio burst
(SRB) identification, and pulsar/fast radio burst (FRB) analysis. For RFI detection,
HQ-SAM (SAM) shows performance that is comparable to or even superior to the
SumThreshold method, especially with large-area broadband RFI data. In the search
for SRBs, HQ-SAM demonstrates strong recognition abilities for Type 11 and Type 11
bursts. Additionally, our tests on the signal-to-noise ratio (SNR) limits for detecting
weak signals in dispersed dynamic spectra of pulsars (or FRBs) highlight HQ-SAM's
notable capability to identify faint signals. Overall, with its impressive generalization
capability, SAM (HQ-SAM) can be a promising candidate for further optimization
and application in RFI and event detection tasks in radio astronomy.



2T =50 B 2070 AR SR AL BN LB 5T

ERENz AERNZERELEERNE

B HKELTHNE (VLBD MMFE R e, 2% S ¥ & iwim
W H H 2%, W r= 28 i &ds 2R G, BOAEL VLBI B A BE ) — K
Pebk. ALY T —MET A2 VLB AH A B 1T %R, IF
15 /1] Spark HEZ245 % 1 JR AN, i@ CPU+GPU SHyia s, B0 B il 1 S il
Kz TH R 484 VLBI MR AEFENL. K MapReduce #:Uikit, 2 FHE=HHESE
FEEECE, TR KRR VLBI s mnl 4 B i 5 s vl S M A S b B 5
DL F o e B8 B VLB S48 Ab B 35 5K

Radio continuum surveys in the SKA era: source

classification and radio spectral properties

THEE ZEWXNE

The high-sensitivity, wide-field extragalactic radio continuum surveys conducted by
facilities such as MeerKAT, ASKAP, and the future Square Kilometre Array (SKA)
are revolutionizing our ability to explore cosmic evolution. To fully exploit this data,
fast and automated methods, including machine learning, are becoming crucial. In this
presentation, | will outline our machine-learning approach to classifying star-forming
galaxies (SFGs) and active galactic nuclei (AGN) in radio continuum surveys. | will
then introduce two of our recent projects based on data from MeerKAT+VLA+GMRT
in the COSMOS field and LOFAR+GMRT+VLA in the ELAIS-N1 field, with a focus
on the radio spectral properties of SFGs. | will discuss the physical mechanisms that
shape the radio spectra of SFGs, highlighting key correlations between radio spectra
and the physical properties of these galaxies. Furthermore, | will demonstrate the
significant impact of using different radio spectral indices (from both low- and
high-frequency ranges) in k-corrections, particularly in studies of the
far-infrared-radio correlation of SFGs, which are key to broader investigations of
cosmic evolution through radio continuum emission.

Simulating High-Redshift Radio Continuum and HI

21-cm Line Emission for SKA Observations

Masoumeh Ghasemi-Nodehi FER A IRIEEAN S



Galactic gas contains atomic hydrogen (HI), a key component in numerous
astrophysical phenomena. Investigating HI in and around galaxies provides valuable
insights into the processes of gas accretion and feedback in classical galaxy evolution
models, as well as the physical conditions that quench massive star formation over
cosmic time. Sensitive measurements from the Square Kilometre Array (SKA) offer
an unprecedented opportunity to explore HI in high-redshift galaxies. We model
high-redshift HI maps of galaxies with star formation rates (SFR) and HI emission
properties similar to those of nearby galaxies, such as M51. Our simulations assess
the potential of planned surveys to map HI at high redshifts using SKA configurations
and sensitivities. Additionally, we model the evolution of radio continuum (RC)
emission on kiloparsec scales for both thermal and non-thermal sources within the
redshift range 0.15 < z < 3. This study aims to investigate: (a) the structures of
thermal and non-thermal emission on kiloparsec scales; (b) the evolution of the
synchrotron spectrum and thermal component at mid-radio frequencies; and (c) the
detection of RC-emitting structures in the SKA1-MID reference survey.
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The Faraday rotation measure of the M87 jet at 3.5mm

with the Atacama Large Millimeter/submillimeter Array
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Faraday rotation is an important probe of the magnetic fields and magnetized plasma
around active galactic nuclei (AGN) jets. We present a Faraday rotation measure
image of the M87 jet between 85.2 GHz and 101.3 GHz with a resolution of ~2" with
the Atacama Large Millimeter/submillimeter Array (ALMA). We found that the
rotation measure (RM) of the M87 core is (4.5+0.4)x104 rad m—2 with a low linear
polarization fraction of (0.8840.08)%. The spatial RM gradient in the M87 jet spans a
wide range from ~—2x104 rad m—2 to ~3x104 rad m—2 with a typical uncertainty of
0.3x104 rad m—2. A comparison with previous RM measurements of the core
suggests that the Faraday rotation of the core may originate very close to the super
massive black hole (SMBH). Both an internal origin and an external screen with a
rapidly varying emitting source could be possible. As for the jet, the RM gradient



indicates a helical configuration of the magnetic field that persists up to kpc scale.
Combined with the kpc-scale RM measurements at lower frequencies, we found that
RM is frequency-dependent in the jet. One possible scenario to explain this
dependence is that the kpc-scale jet has a trumpet-like shape and the jet coil unwinds
near its end.
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FAST FRB Key Science Project
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I will introduce some of the recent observational progress made by the FAST FRB
Key Science Project, including unveiling how magnetars emit FRBs and recent solid

evidence that supports some FRBs coming from the inner magnetosphere of
magnetars.
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Search and Study of Pulsars in Globular Clusters with

FAST and MeerKAT
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Pulsar search is an important foundation for studying compact objects, testing gravity
test, and potentially elucidating the origins of FRBs. Globular clusters (GCs), among
the oldest celestial bodies in the universe, are dense stellar clusters with abundant
compact objects including high-value millisecond pulsars and exotic pulsar binary
systems. In the last few years, the total known population of GC pulsars has increased
dramatically, jumping from about 150 in 2018, to more than 300 today. Such a surge
in new discoveries and the consequent "renaissance” of the field have been possible
mainly thanks to two major radio facilities: the FAST radio telescope in the northern
hemisphere and the MeerKAT radio telescope in the southern hemisphere. In this talk,
I will present some major breakthroughs obtained with FAST and MeerKAT regarding
GC pulsars, discuss the challenges that GC observations pose. Utilizing
state-of-the-art pulsar searching techniques, we have successfully discovered a



number of new pulsars in different GCs, phase connected over three decades of timing
data, revealed evidence of GC affected by its interaction with the Galaxy.

Single-pulse study of CRAFTS pulsars discovered at FAST
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Two major solar eruptions on AR 12673 produced a Forbush decrease (FD) event on
2017 September 8 and ground-level enhancement (GLE) on 2017 September 10. The
occurrence of two contrasting cosmic-ray events within 2 days that are associated
with two similar X-class solarflares (X9.3 and X8.2) and share the same active region
on the Sun provides us a rare opportunity to understand the dominant factors in
determining the properties of transient cosmic-ray events. Using a suite of
modern-day instruments continuously tracking solar eruptions from the Sun to the
Earth with ground-based cosmic-ray detectors, we reveal the complete cause—effect
chain of activities for these two events. We conclude that the different consequences
on the ground arise from two effects of the eruptions near the Sun: (1) the geometric
effectof CMEs and (2) the intensity effect of CME-driven shocks. The first eruption,
which originated at the heliographic longitude of W34 =on 2017 September 6, had its
CME ejecta and CME-driven shock intercept the Earth, leading tothe FD event. The
second eruption, which occurred on September 10 at W88< only had its far flank



reach the Earth. The peak shock speed of 3344 km/s of the second eruption, much
faster than the 2175 km/s of the first eruption, is the dominant factor producing the
GLE event, even though the first eruption is better connected magnetically to the
Earth and has a similar flare. The results indicate that the production of GLE particles
can be dominated by fast-enough CME-driven shocks.
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First ALMA observations of the HD 105211 debris disc: A

warm dust component close to a gigayear-old star

iz SHKEF

Most debris discs consist of a gas—poor, cold dust belt located tens to
hundreds of astronomical units away from the host star. Many cold dust
belts exhibit distinct structures attributed to the dynamic interaction
of planetary systems. Moreover, in a few systems, additional warm
components can be found closer to the central star, resembling the



asteroid belt or zodiacal dust in our Solar System. In this work, we
investigate the structure of the disc surrounding the nearby F2V star HD
105211, which has a warm excess and a potential asymmetry in the cold belt.
We applied the CASA pipeline to obtain the ALMA 1.3 mm continuum images.
Then we constructed the SED and performed MCMC simulations to fit a model
to the ALMA visibility data. To characterise the disc asymmetry, we
analysed the ALMA images of two individual observation blocks and compared
them to the previous Herschel images. Our modelling reveals that the disc
is a narrow ring (23.6+-4.6 au) with low eccentricity positioned at a
distance of 133.7+-1.6 au from the central star, which differs from the
broad disc (100+-20 au) starting at an inner edge of 87+-2.5 au, inferred
from the Herschel images. We found that both observation blocks show
excess emission at the stellar position, while OB1 shows an offset between
the star and the phase centre, and OB2 shows brightness clumps. We used
a two—temperature model to fit the infrared SED and used the ALMA detection
to constrain the warm component to a nearly pure blackbody model. The
relatively low ratio of actual radius to blackbody radius of the HD105211
debris disc indicates that this system is depleted in small grains, which
could indicate that it is dynamically cold. The excess emission from the
stellar position suggests that there should be a warm mm—sized dust
component close to the star, for which we suggest two possible origins:
in situ asteroid belt or comet delivery.

A radiation hydrodynamic model of circumplanetary

disks

bR BEXE

During the final stages of its formation, a gas giant will typically
develop a circumplanetary disk (CPD) around the planet, which can accrete
some of the surrounding material. Meanwhile, satellites can grow and
evolve within the CPD. Currently, there are few observational constraints
on the temperature, density, and state of CPDs. In the hope of uncovering
the interior of the CPDs, we conduct axis—symmetric 2D radiation
hydrodynamic simulations. Our simulations suggest that the CPD of a gas
giant may have temperatures as high as 2000K, which can sublimate
high-temperature-resistant dust such as silicates and dissociate H2. In
addition, the spin of the gas giant can affect the transfer of mass and
angular momentum in CPD-gas giant interactions. In this report, I will
show some physical processes of gas giant accretion through CPDs and
discuss the formation and evolution of gas giants and their satellites



under more realistic conditions.

Post-disk Dynamical Instabilities on the Configuration of

Hot Jupiter Systems

HE REFPEXZ

The predominant formation channel of hot Jupiters remains a puzzle in
exoplanet science. One potential way to distinguish the different
mechanisms is to study the characteristics of close—in companions to hot
Jupiters. In this study, our main focus is to investigate the post-disc
evolution of planetary systems initially composed of one Jupiter and
several super—Earths through numerical N-body simulations spanning a
period of 107 yr. Our findings uncover a positive correlation between the
presence of close—in companions and the orbital periods of the giant
planets. Specifically, we find that approximately 10.9 £+ 1.9% of hot
Jupiters and 36.4 *+ 1.8% of warm Jupiters have close—in companions after
107 yr. We also investigate the effects of general relativistic, tidal
dissipation, and initial spacing between Jupiters and their neighboring
planets on the frequency of close—in companions for these short-period
Jupiters. Our simulations suggest that the general relativity effect
plays a crucial role in contributing to the isolation of hot Jupiters.
Furthermore, we observe that the more compact the planetary systems are
initially, the less likely it is for Jupiters to host close—in companions.
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Detection of Earth's free oscillations utilizing TianQin

tnmE PLXFE

The measurement of Earth’s free oscillations plays an important role in
studying the Earth’ s large—scale structure. Space technology development
presents a potential method to observe these normal modes by measuring
inter—-satellite distances. However, the disturbance from the Earth’s
low—degree gravity field makes it challenging for low Earth orbit gravity
measurement satellites such as Gravity Recovery and Climate Experiment
(GRACE) and TianQin2 to extract signals from Earth’s free oscillations
directly. Here, we propose that by taking advantage of the high Earth orbit,
the TianQin satellites can effectively avoid this disturbance, enabling
direct measurement of Earth’s free oscillations. We derive an analytical
waveform to describe the response of Earth’ s free oscillations in TianQin.

Based on this waveform, we use Bayesian analysis to extract the normal
modes from numerical simulation data and perform parameter estimation.

Our findings reveal that for a magnitude 9.2, Sumatra—like earthquake,

the resulting free oscillations will generate a signal that
signal-to—noise ratio (SNR) is 66 in TianQin, and approximately 8
different modes can be distinguished. This result shows TianQin can open
a new window to examine the Earth’ s free oscillations and study the Earth’ s
interior and earthquakes independently from ground-based gravity
measurement.

Dynamical stability of planetary systems in star clusters



RF BEXFMEXE

The dynamical evolution of planetary systems is an important field that
aims to explain how the majority of planets eventually obtain their actual
architecture. In a star cluster, it may explain the diversity of their
architectures due to their different encounter history. I will first
generally introduce the work of my group on the numerical simulations of
planetary systems in star clusters, and then describe my work. I use LPS+,
a new approach to bridge NBODY6++GPU and REBOUND code for gravitational
N-body simulations, to investigate how the joint effect of the star
cluster environments and planets affect the dynamical evolution and
stability of debris discs. This study finds that when a planet is present
in a planetary system, it (i) destabilizes debris particle orbits and
speeds up their dynamical evolution, (ii) expels most particles in nearby
and resonant orbits, and (iii) results in the remaining particles to
mostly have small inclinations, and reduces the number of particles that
obtain retrograde orbits. Among debris particles that escape from the
planetary system and remain bound to the cluster, most originate from the
colder regions of the planetary system, or regions near the planet. For
star clusters with higher densities, (i) the spatial extent of the
remaining planetary systems decreases, (ii) the planet’s domain of
influence first increases and then decreases, (iii) particles escaping
from planetary systems are more likely to remain bound to the star cluster,
and (iv) the eccentricity and inclination of surviving particles are
typically higher.
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Resonance trapping and stability during Type I planet
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TESS Timings of 31 Hot Jupiters with Ephemeris

Uncertainties
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The Metallicity-Inclination Relation: Higher Metallicity,

Higher Mutual Inclination
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Stellar metallicity is very often found to correlate strongly with
occurrence of certain types of planets or planetary system properties.
For instance, Jupiter analogs are more common around metal-rich stars,
while compact multis tend to be metal—-poor. In this study, we present a
correlation between the stellar metallicities and the mutual inclinations
of multi—planet systems, suggesting that metal-rich stars host planetary
systems are dynamically hotter. After investigating 89 targets with
measured mutual inclinations from photometry analysis, we observed that
planets orbiting metal-rich stars tend to exhibit more dispersed mutual
inclinations. Moreover, there is no clear evidence linking the high mutual
inclination of these inner small planets with the existence of outer gas
giants, though more data are needed to draw any definitive conclusion.
We also observed a similar trend in the stellar mass — mutual inclination
space, which is not as significant as with stellar matellicity. We
hypothesize that such systems accumulate more material within their
proto—planetary disks, leading to a more intensive dynamical evolution
process that can perturb the planets into misaligned orbits, resulting
in higher mutual inclinations. Planet formation and population synthesis
models tracking evolution of mutual inclinations would be needed to
provide explanation for this correlation.
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The Impact of Fiber Cross Contamination on Radial

Velocity Precision

ZFRIA BFEXF

In pursuit of discovering Earth 2.0, forthcoming precise radial velocity
(RV) surveys necessitate advanced spectrographs with exceptional
resolution. My study compares two designs of CHORUS, the Canarian Hybrid
Optical high-Resolution Ultra-stable Spectrograph, slated for
installation on the Gran Telescopio de Canarias in 2027. Developed by NAOC
and NIAOT in China, CHORUS aims for a RV precision of lower than 10cm/s
in the visible band. We evaluated the impact of fiber cross contamination



on radial velocity precision of GKM type stars, based on the other
instrumental setup. We found the photon contamination between fibers is
neglectable, and achieved the targeted precision at a more favorable
signal-to—noise ratio (SNR). Future simulations will explore additional
aspects of CHORUS’s design, contributing valuable insights into
photon—limited RV precision and the performance of analogous instruments.
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Frog-eyes' in Astronomy: Monitoring Binary Radial

Velocity Variations Through Ground-based Photometry

*BER ERKXNE

Spectroscopic observations are a crucial step in driving major
discoveries in the era of time—domain surveys. However, the pace of
current spectroscopic surveys in acquiring radial velocity (RV) curves
is 1increasingly unable to meet the demands of rapidly advancing
large—scale time—domain surveys. To address this issue, we propose the
"Frog—eyes’ system, which employs a pair of filters: one positioned near
a strong absorption line to capture signals from Doppler shifts, and the



other placed on the adjacent continuum to monitor intrinsic variations.
The combination of observations from the two filters enables the efficient
extraction of RV curves from a large sample of binary stars using
photometric techniques. Comprehensive mock simulations demonstrate that
the binary orbital parameters can be precisely measured from the extracted
RV curves for binary systems where the primary star has an effective
temperature greater than 6000 K. With a typical ground-based photometric
precision of approximately 0.3% the uncertainties in the derived
semi—amplitude K and eccentricity e are less than 10% and 0.1,
respectively, for binary systems with K>30 km/s. These encouraging
results are further validated by real observations of the hot
subdwarf-white dwarf binary system HD265435, using a non—specialized
"Frog—eyes’ system installed on Chinese 2. 16m telescope. Once this system
is properly installed on large-field—of-view survey telescopes, the rate
of acquiring RV curves for binaries will be comparable to their detection
in leading time—domain photometric surveys.
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Bridging the gap between luminous red novae and

common envelope evolution

PRE  BEXE

Luminous red novae and their connection to common envelope evolution (CEE)
remain elusive in astrophysics. Here, we present a radiation hydrodynamic
model capable of simulating the light curves of material ejected during
a CEE. For the first time, the radiation hydrodynamic model incorporates
complete recombination physics for hydrogen and helium. The radiation
hydrodynamic equations are solved with Guanggi. With time—independent
ejecta simulations, we show that the peaks in the light curves are
attributed to radiation—dominated ejecta, while the extended plateaus are
produced by matter—dominated e jecta. To showcase our model’ s capability,
we fit the light curve of AT 2019zhd. The central mass object of 6 Msun
is assumed based on observations and scaling relations. Our model
demonstrates that the ejecta mass of AT 2019zhd falls within the range
of 0.04 - 0. 1 Msun. Additionally, we demonstrate that recombination energy
and radiation force acceleration significantly impact the light curves,
whereas dust formation has a limited effect during the peak and plateau
phases. Future working directions include 2D axisymmetric models and
physics informed neural network models for fast inverse problem
solutions.
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Benchmark brown dwarfs: A mildly metal-poor M2 + T5
wide binary, and a triple system of a T6 + T9 close
binary with an M4 wide companion
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Invasion of a free-floating planet into the Solar System

BE BARERKF

Rogue planets, also known as interstellar free—-floating planets, are
flooding the cosmic void, and their number is believed to surpass even
that of main sequence stars in our Galaxy. In the early history, rogue
planets could occasionally penetrate into the Solar system, similar to
the recently observed interstellar object 11/ Oumuamua. If a massive
rogue planet were to enter our planetary system, it would significantly
reshape its architecture, leaving discernible footprints behind. It is
quite amazing to find that, a single rogue planet invasion can perfectly



solve two long-standing mysteries: the number asymmetry of Jupiter
Trojans and the missing of most stable Hildas. These two pieces of evidence
suggest the early visit of a rogue planet with an eccentricity of 1-1. 3,
an inclination up to 30 degrees, and a mass ranging from about 50 Earth
masses to b Jupiter masses. Additionally, the rogue planet scenario offers
fresh insights into the formation and evolution of the Solar System, e. g.
serving as a possible origin of the unseen Planet 9’

Intensities of the hydrogen Balmer lines of solar-like

stars revealed by the LAMOST spectroscopic surveys

B/ ExRXXE

The intensities of the hydrogen Balmer lines of solar—-like stars are
investigated for stellar chromospheric activity by using the co—source
spectral data of the LAMOST Low—Resolution Spectroscopic Survey (LRS) and
Medium-Resolution Spectroscopic Survey (MRS). The Balmer Ha , HB , Hy ,
and H® lines in the LRS data and the Ha line in the MRS data are analyzed.
The absolute flux indexes, defined as the ratios of the absolute fluxes
at the centers of the Balmer lines to the stellar bolometric flux, are
employed to indicate the intensity magnitudes of the Balmer lines in
response to stellar activity. The Ha indexes derived from the LRS data
and the MRS data, respectively, are calibrated to be quantitatively
consistent with each other. It is found that, as the Ha index increases,
the HB , Hy , and H® indexes first present trend of increasing and then
decreasing, and finally increase synchronously with the Ha index. The
distributions of the Balmer line indexes also reveal the three distinct
stages of stellar activity (normal stage, intense stage, and extremely
intense stage), in which the extremely intense stage is characterized by
the synchronous growth of the indexes of the four Balmer lines. The
different behaviors of the HB , Hy , and H® lines from that of the Ha
line can be interpreted by the different mechanisms by which the line—core
intensities are formed, and the three distinct activity stages imply the
very different magnetic field environments and physical conditions of
solar-like stars.
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Probing shock breakout signal and revealing the CSM
structure of supernovae from high-cadence

spectroscopy

KB mERX A

This talk explores two critical aspects of supernova (SN) science:
progenitor mass—loss history and shock wave propagation through dense
circumstellar material (CSM). The recent explosions of two rare SNe II,
203ixf and 2024ggi, provide a unique opportunity for the investigation.
We observed the interaction between the SNe and CSM through high—cadence
spectral monitoring, calculated mass—loss rates, and captured shock
breakout signals.
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A binary merger product likely as the direct

progenitor of a Type |I-P supernova

HER ERPRAY

Ia 258 3 B 3802 1) = 4 B (EARAUIT 5T

PRE ZHAXNE
Ta AW R R T A EOE, HIEAT S 2R A 8 AR 2R
S AN R PSS VAT A, SR AR A A A R R R . A
TAEAE F =GRk /7 22 BB AS U RE PP RAMSES $R 78 Ta 2R 3T 2 V5 Ay 22 3o
R Re, It AR B BAETY P 2R 1) Ta RUESHT 2B 57 7o FATTAfa]
MR A, BB IRFUA R AT RER Ta BUEHT 2 22 A A0 st e i) 52
i 5 T i B R R R T A A RSN, T S B ORI EAT XS . A TA



WA DLIEPR 1 Ta RLESH 2 AT B 2

Study on neutron star low-mass X-ray binaries
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Dark Energy on Different Scales and Its Detection in the
Milky Way

HIH  FSREIIEFR

The mysterious dark energy remains one of the greatest puzzles of modern
science. Current detections for it are mostly in—direct. The spacetime
effects of dark energy can be locally described by the SdSw metric.
Understanding these local effects exactly is an essential step to—wards
the direct probe of dark energy. From first principles, we prove that dark
energy can exert a repulsive dark force on astrophysical scales, different



from the Newtonian attraction of both visible and dark matter. One way
of measuring local effects of dark energy is through the gravitational
deflection of light. We ge-ometrize the bending of light in any curved
static spacetime. First of all, we define a generalized deflection angle,
referred to as the Gaussian deflection angle, in a mathematically strict
and conceptually clean way. Basing on the Gauss—Bonnet theorem, we then
prove that the Gaussian deflection angle is equivalent to the surface
integral of the Gaussian curvature over a chosen lensing patch. As an
application of the geome—trization, we study the problem of whether dark
energy affects the bending of light and provide a strict solution to this
problem in the SdSw spacetime. According to this solution, we propose a
method to overcome the difficulty of measuring local dark energy effects.
Exactly, we find that the lensing effect of dark energy can be enhanced
by 14 or—ders of magnitude when properly choosing the lensing patch in
certain cases. It means that we can probe the existence and nature of dark
energy di—rectly in our Solar System. This points to an exciting direction
to help unraveling the great mystery of dark energy.
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Stellar abundances from LAMOST and DESI
low-resolution spectra with DD-Payne
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Abundance - age relations of GALAH stars based on

oxygen-enhanced stellar models

KR EBREXXE

Main-sequence turn—off (MSTO) stars and subgiant stars are good tracers
of Galactic populations. We present a study of 41 034 MSTO and subgiant
stars from the GALAH surv e y. Using a grid of stellar models that accounts
for the variation of 0 abundances, we determine their ages with a median
age uncertainty of ~9.4 per cent. Our analysis reveals that the ages of
high-0 stars based on O—enhanced models are smaller than those determined
with a —enhanced models, resulting in a mean fractional age difference

of =5.3 per cent at [0/ a ] =0.2 and —11.0 per cent at [0/ a ] = 0. 4.

This age difference significantly impacts the age distribution of thick
disc and halo stars, leading to a steeper downward trend in the [Fe/H] - age
plane from 8 to 14 Gyr, indicating a shorter formation time—scale and a
faster chemical—-enhanced history for these populations. We confirm the
V-shape of the normalized age—metallicity distribution p ( T | [Fe/H])
of thin disc stars, which is presumably a consequence of the second gas
infall. Additionally, we find that the halo stars in our sample can be
divided into two sequences, a metal-rich sequence (Splash stars) and a
metal—poor sequence (accreted stars), with the Splash stars predominantly
older than 9 Gyr and the accreted halo stars older than 10 Gyr. Finally,
we observe two distinct sequences in the relations between various
chemical abundances and ages for disc stars, namely a young sequence with
ages <~8 Gyr and an old sequence with ages >~8 Gyr.

Photometric Metallicities of 100 Million Stars Based on
Gaia BP/RP Synthetic Colors

&EiEH JtRIMEXZE

Based on corrected Gaia BP/RP (XP) spectra of Huang et al. (2024), we
present precise estimates of metallicity for over 100 million stars (0.6
< (BP-RP)0 < 1.9 for giants and 0.2 < (BP-RP)0 < 1.5 for dwarfs) using
the Stellar Loci method, which relies on the synthetic BP-RP and BP-G
colors.

The high precision (sub mmag level) of synthetic stellar colors has



enabled us to determine photometric—metallicity estimates to an
unprecedented precision and down to [Fe/H] ~ —4.

The typical precision is between 0. 04 — 0. 1 dex for both dwarfs and giants
at [Fe/H] = 0 down to G ~ 17, and decreases to 0.15 — 0.3 dex at [Fe/H]
= -2.0, as validated by a number of tests including star clusters.
Our achieved precision is approaching the theoretical limit set by the
signal-to—noise ratios in the XP spectra and about 3 times better than
our previous work based on Gaia EDR3 colors. Our work achieved a better
result in MP, VMP and EMP regions than the previous works using XP spectra.
Our huge number and high precision metallicity result opens up new
possibilities for investigations of the formation and chemical and star
formation evolution of the Milky Way galaxy, chemistry of stars and star
clusters, and the identification of candidate stars for subsequent
high-resolution spectroscopic follow—up.

The metallicity distribution in M31 and M33 based on
Tip-RGB
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A Modified Initial Mass Function of the First Stars with

Explodability Theory

I&tE EBxRXXE
The most metal—poor stars record the earliest metal enrichment triggered
by Population III stars. By comparing observed abundance patterns with
theoretical yields of metal—-free stars, the physical properties of their
first star progenitors can be inferred, including zero—age main—sequence
mass and explosion energy. In this work, the initial mass distribution
(IMF) of the first stars is obtained from the largest analysis to date
of 406 very metal-poor stars with the latest LAMOST/Subaru
high-resolution spectroscopic observations. However, the mass
distribution is inconsistent with the Salpeter IMF, as reported by
previous studies. Here we modify the standard power—law function using
explodability theory. The mass distribution of Population III stars could
be well explained by ensuring the initial metal enrichment to originate



from successful supernova explosions. Based on the modified power—law
function, we suggest an extremely top—heavy or nearly flat initial mass
function with a large explosion energy exponent. This indicates that
supernova explodability should be considered in the earliest metal
enrichment process in the Universe.
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KIC 8840638: A newly discovered eclipsing binary with
delta Scuti-type oscillations

iz BETERSF

In this paper, we analyze the light variation of KIC 8840638 using high-precision
time-series data from Kepler mission. The analysis reveals this target is a new
detached eclipsing binary system with a 6 Scuti component, rather than a single d
Scuti star previously known. The frequency analysis of short-cadence data reveals 95
significant frequencies, most of which lie in a frequency range of 23—-32 d—1. Among
them, seven independent frequencies are detected in the typical frequency range of 6
Scuti stars and they are identified as pressure modes. In addition, a possible large
separation value of Av = 36.5 £ 0.1uHz is also detected with the Fourier transform
and autocorrelation function analysis. The orbital frequency forb (=0.320008 d—1) and
its harmonics are also detected directly in the frequency spectrum. The binary
modelings derived from PHOEBE indicate this binary system is in detached
configurations with a mass ratio of g = 0.33+0.06 —0.04, an inclination angle of
40.19+3.96—2.84 degrees. The derived parameters and binary evolutionary model
suggest that the primary star is an object on the verge of leaving the main sequence
with temperature ~ 7600 K, while the secondary appears to be a cool component
entering the giant branch, with a temperature ~3100 K lower than the primary.
Moreover, this system may have undergone a mass ratio reversal, where the more
massive star is the gainer component, and the less massive one is the donor star.
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Granulation in Red Supergiants: The Scaling Relations

ikiFE IERINBEXE
Granulations are structures characterized by convection cells reaching
the stellar surface and are well-known through observations of the Sun.
However, similar granulation structures may also be present on the
surfaces of the largest and brightest cool stars in the Universe—the red
supergiants (RSGs) —potentially serving as the primary mechanism of their
irregular light variations. As predicted by basic physical processes,
there is a correlation between the granulation parameters of RSGs and the
stellar parameters (i.e., the scaling relation), which provides a new
method for inferring the stellar parameters of RSGs. In this talk, I will
present our recent findings on granulations with the complete and pure
RSG samples in the Magellanic Clouds and long—term light curves from the
Optical Gravitational Lensing Experiment (OGLE) and the A11-Sky Automated
Survey for Supernovae (ASAS-SN). The granulation amplitude and timescale
are found to have well—-defined scaling relations with stellar parameters,
which coincide with previous results. Comparison of the results from the
LMC and SMC indicates that metallicity affects the properties of
granulation, with larger amplitude and longer timescale of granulation
in metal-rich environments. Different modeling approaches for light
curves—Continuous—time AutoRegressive Moving Average, Gaussian Process



regression, and direct fitting of the PSD—are discussed, and the
advantages of each are compared.

BB TR STt R

SEIF ZITCE=

B (IS T, RealbeEaar s+, WEFELME (AN | 48
fi (NH2CH2CH20H) %%, AE RS IERR ANy il k2> T R e Rk, 7E1E 2 RRIX
BWRAEFRS S TP e, 51T ZRE. FATERE T 5o i S,
TE L A A AR, T I e gy AR B X IR 43 F s R IR S AR AL
il ZEFEIR, AAN Z50r TR EETERAZ o] DUX B ME Y 10 &, LBER%
L TR R0 GH0. 693 XIR AR & IFEE . HAh, Bt it —0
7N T IR LS T SO B AR I FLAE B PR AR R R I AV S AT N . BN, AAN
FUE L F 2 S N AR AR BRBUR R T R, B S5 BE IR T sl NS . LR
T R -5 JL UK AR PR (1) ' R AN B T B R A 0% X R DU IR B
WL T B BR324 T B A, 10— 20 S0 RE 17 B BR A0 AR Ay BT R 2 7 147
10 R AL ZE B v BE 1 o X LEF AN TS T AT R Brtb Z AR, R
FAEMEIESRAL T BRI R o AR SLI6 RN IS 4k LA 563X 46 43T I Jl L
#il, HFRRENSEMERRITHBTERR.

Identification and Spectroscopic Analysis of YSOs with

LAMOST
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JWST MIRI/MRS Spectroscopy of the Taurus Dark
Molecular Cloud Boundary Region

B ERXXE

Turbulence dissipation has been recognized as a critical mechanism
controlling the evolution of molecular clouds and star formation process.
The direct imaging of turbulence dissipation within cold dark molecular
clouds relies on integral-field spectroscopy of the low—energy
transitions of the dominant molecular component, H2. Previous
observational limitations have precluded finding direct evidence for
turbulence dissipation within molecular regions that are exposed to only
modest UV radiation. Leveraging the JWST MIRI MRS, which offers excellent
angular resolution and sensitivity to resolve the spatial scales of
turbulence dissipation regions in the mid-IR, we have successfully
conducted observations of extensive contiguous regions at the boundary
of the Taurus molecular cloud. Our findings reveal the presence of the
rotational transition S(1) emission line, showing an unexpectedly high
excitation intensity and a remarkably uniform spatial distribution. These
observations provide the first direct confirmation of turbulence
dissipation mechanisms in dark molecular clouds, with evidence of a
locally homogeneous distribution. This result stands in contrast to
models predicting turbulence dissipation in small vortices, thereby
representing a significant advance in our understanding of the role of
turbulence in regulating star formation and influencing galaxy evolution.
We also present identifications of other molecular lines in the mid-IR
wavelength regime covered by our MRS spectroscopy.
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The Catalog of early-type Runaway stars from



LAMOST-DRS
HBER ZBEANE

Runaway stars are OB—type stars ejected from their birthplace with large
peculiar velocities. The leading hypothesis addressed in their formation
includes the supernova ejection mechanism and the dynamic ejection
scenario.

Identification of runaway populations is the first step to investigating
their formation and evolution.

Here we present our work of searching for Galactic runaway candidate stars
from the LAMOST Medium—Resolution Survey DR8 database.

After studying the kinematic properties for a collection of 4,432
early—type stars, \GG{predominantly B-type stars}, using the radial
velocity measurements from LAMOST DR8 and astrometric solutions made by
\emph{Gaia} DR3, we identified 229 runaway candidate stars.

They span a wide distribution in projected rotational velocities.

We investigated the Galactic spatial distribution of the runaway
population and noticed that most of them likely reside within the Galactic
thin disk.

Based upon analyzing the Doppler shifts of the candidate stars, we found
two binary runaway candidates displaying velocity variation with
estimated orbital periods of 40 and 61 days.
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The first low-mass binary within the fully convective

zone from TMTS

XUpE dEREEXIE

A new route towards to hot subdwarfs: Common
Envelope Ejection from Asymptotic Giant Branch Stars

FiIREE ZRAXE

Ultraviolet Photometry and Habitable Zones of Over

2700 Planet-Hosting Stars
FE BEFRKXXE
The ongoing discovery of exoplanets has sparked significant interest in
finding suitable worlds that could potentially support life. Stellar
ultraviolent (UV) radiation may play a crucial role in determining the
habitability of their planets. In this work, we conducted a detailed
analysis of the UV photometry of over 2700 host stars with confirmed
planets, using observational data from the GALEX and Swift UVOT missions.
We performed aperture photometry on single—exposure images, and provided
photometric catalogs that can be used to explore a wide range of scientific
questions, such as stellar UV activity and planet habitability. By
calculating the circumstellar habitable zone (CHZ) and UV habitable zone
(UHZ), we found that fewer than 100 exoplanets fall within both of these
zones, with the majority being gas giants. Furthermore, as host stars
evolve into the red giant phase, most planets, including Earth, are likely
to be engulfed. We also examined stellar activity based on their far-UV
(FUV) and near-UV (NUV) emissions. We found the FUV$—$NUV color more
effectively represents stellar activity compared to the $R™ {\prime} {\rm
FUV}$ and $R™ {\prime} {\rm NUV}$ indices. The Sun’ s low FUV emission and
moderate NUV emission highlight its uniqueness among (solar—like) stars.
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Formation and Evolution of New Primordial open
Cluster Group: Evidence of Supernova-Triggered Cluster

Groups

XU #FEANE

The formation mechanisms of open cluster (0C) groups remain unclear due
to limited samples and data precision. This study provides new
observational evidence for sequential and supernova—triggered star
formation in OC groups. We first present the identification of OC groups
in the Cygnus region using high-precision astrometric data from the Gaia
mission. We collect a sample of 36 open clusters (0Cs) from existing
catalogs and determine key parameters. We perform group identification
in three-dimensional (3D) spatial distribution, 3D velocity, tangential
velocity, and age. we finally find four new primordial OC groups: G1, G2,
G3, and G4, comprising 6, 8, 3, and 3 member clusters, respectively. The
spatial proximity and consistent velocities within each group indicate
that the member OCs likely formed within the same giant molecular cloud.
Further analysis of age spread and spatial scales of the OC groups implies



that the OCs within each group may have formed sequentially. The dynamical
evolution analysis shows that these OC groups will gradually disperse over
time, eventually evolving into independent OCs. Additionally, we
investigate the formation mechanisms for Gl and G2, proposing a novel
hypothesis of supernova—triggered star formation. Simulations of
potential supernova regions reveal a strong correlation between the age
of member OCs and their distance from the predicted supernova locations,
reinforcing the previous hypothesis of multiple SNe events. We identify
3 candidate pulsars for Gl and 27 for G2 using pulsar data from the ATNF
Pulsar Catalogue further supporting this hypothesis. These findings offer
new insights into the complex formation mechanism of OCs.
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Open Cluster Dynamics under the Influence of

Outflow-Ambient Interactions

NI R A Z MR RIS KPR TR

Outflowing stars impinging upon ambient gas experience accelerations due
to the gravitational feedback from the interaction morphology between the
outflow and the ambient gas. Such negative dynamical friction’’ (NDF),
in contrast to the conventional  dynamical friction’’ (DF), is studied
for its impact on the dynamics of open clusters (0Cs) immersed in a uniform
ambient gas. We modify the N-body integration code \rebound with both NDF
and DF implemented according to the outflow conditions of each star in
a consistently constructed OC. The evolution of stars is also involved
in determining the gas—star interactions throughout their stellar lives.



Compared to DF-only and gas—free models with identical initial conditions,
the NDF-affected cluster is puffier and evaporates faster, as indicated
by various diagnostics, including lower velocity dispersions and larger
half-mass and half-1ight radii. Neutron stars with fast winds are expelled
from the cluster due to their intensive NDF effect, even without the
" kicks’’ by asymmetric supernovae. Exploration of parameter space
confirms that the NDF effect is generally enhanced with higher ambient
gas densities, 1in qualitatively agreement with the expression of
acceleration. Outflow—ambient interactions should be considered for the
proper interpretation of the stellar dynamics evolution in clusters.

A Potential Dynamical Origin of The Galactic Disk Warp:
The GSE Major Merger

IBEAE PEFRIFRXZ

Previous studies have revealed that the Galactic warp is a long—lived,
nonsteady, and asymmetric structure. There is a need for a model that
accounts for the warp’ s long—term evolution. Given that this structure
has persisted for over 5 Gyrs, its timeline may coincide with the
completion of Gaia-Sausage—Enceladus (GSE) merger. Recent studies
indicate that the GSE, the significant merger of our Galaxy, was likely
a gas—rich merger and the large amount of gas introduced could have created
a profound impact on the Galactic morphology. This study utilizes GIZMO
simulation code to construct an idealized gas—rich GSE merger. By
replicating the observed characteristics of the GSE, we successfully
reproduce the disk warp and capture nearly all of its documented features
that aligns closely with observational data from both stellar and gas
disks. This model demonstrates the possibility that a single major merger
can produce the Galactic warp. Furthermore, the analysis of the warp’ s
long—term evolution may offer more clues into the formation history of
the Milky Way.

Formation of the Two-Armed Phase Spiral from the
Multiple Perturbations

MMRE LiBREXS



Dynamical Origin of the Vertical Metallicity Gradient in

the Milky Way Bulge

PRIEIE EiB3siEkE

The existence of a vertical metallicity gradient in the Milky Way bulge
is well—-established. Yet, its origin has not been fully understood within
the Galactic secular evolution scenario. Using N-body simulations, we
construct a single—disk model with an initial radial metallicity gradient
and a triple—disk model with a radially independent Gaussian metallicity
distribution for each disk. The single—disk model reproduces a vertical
metallicity gradient througha “two-step heating” mechanism: the outer,
metal—poor particles move inward via the bar instability and then undergo
more significant vertical heating during the buckling instability, so
they are scattered to higher positions. The “two-step heating”
mechanism transforms the initial radial metallicity gradient into a
vertical metallicity gradient in a nearly linear fashion. The triple—-disk
model reproduces the vertical metallicity gradient as a surface
density—weighted metallicity distribution, which additionally displays
a positive longitudinal metallicity gradient akin to the one in the Milky
Way. Although its metallicity gradients arise from a different mechanism,
the triple—disk model exhibits similar “two—step heating” processes in
each disk component as in the single—disk model, and the heating strength
in the three disk components is nearly linearly correlated. Therefore,
we claim that the “two—step heating” mechanism is inevitable in the
secular evolution of a boxy/peanut bulge, and should operate in the
formation of the Galactic vertical metallicity gradient.
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Tracing Perseus, Taurus, and Orion Clouds with the
Diffuse Interstellar Band A 6614

REHE BRXXE

Diffuse interstellar bands (DIBs) are absorption features observed in
stellar spectra across different regions of the interstellar medium (ISM).
This study employs DIB A 6614 to trace molecular cloud distances and
examine the distribution of interstellar material within the Perseus,
Taurus, and Orion clouds. Based on LAMOST MRS DR10 survey data, there are
0684 sources for Orion, 556 for Taurus, and 315 for Perseus in the
sightlines of these molecular clouds, with cloud boundaries identified
using CO emission data (Dame et al. 2001). A comparison between DIB A 6614
and extinction data reveals that the cloud distance estimates are
consistent with those derived from dust extinction measurements. The
distances for the Perseus, Taurus, and Orion clouds are approximately 288
pc, 158 pc, and 464 pc, respectively. The DIB-derived thicknesses suggest
that DIB carriers may extend beyond the denser regions of dust. The mean
VLSR values for DIB A 6614 are 1.08 km/s for Perseus, 1.8 km/s for Taurus,
and 4. 76 km/s and 9. 08 km/s for Orion A and Orion B, respectively. These
values highlight velocity differences between DIB carriers and CO gas,
showing that they do not always perfectly overlap. Additionally, in the
Perseus region, two distinct intensity jumps are observed along the
sightline, with the first occurring at 155.6 pc, likely due to the Local
Bubble’ s shell.

Connecting the Light Curves of Type IIP Supernovae to
the Properties of Their Progenitors
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Evidence for the pericentric passage of Sagittarius
through the age-velocity relation revealed by stars in

LAMOST
k=i KiEIREXE

We investigate the variation in the vertical velocity dispersion of
different—aged stars with respect to their Galactocentric distance using
OBA-type stars and red clump stars from the LAMOST survey. We observed
distinct jumps in the vertical velocity dispersion of outer disk stars
at ages of 1 and 3 -4 Gyr. By comparing these time points with the
pericentric passages of the Sagittarius dwarf galaxy through the Milky
Way' s disk, we found that they coincide with the times predicted by
previous orbital models. The three identified jump time points correspond
precisely to the three pericentric passages times of Sagittarius. This
study, for the first time without relying on models, identifies the
pericentric passage times of Sagittarius based on the observed jumps in
vertical velocity dispersion, providing significant evidence for
understanding the dynamic evolution of the Milky Way.
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Stellar Encounter Rates in Star Clusters

ttel  BERFMEKE

Stellar Encounter has strong influence on the dynamical evolution of
planetary systems. In this work we developed a formula of the mean number
of encounters for a star moving in a star cluster central force potential
that allows people to calculate the number of encounters exactly based
on the the basic information for the star cluster and the star.

HT TESS BRI IRERBMAABENEE IR =R &

iIHI5 RILIMER

—EEILENEY TR

g =EXXE

HAENER KB AEE (b7 2) MABERAMK RS, A%ERE
7RI Y o ZURR S o ARG AR RN w] i S S A XUR AR 2L B2 (1A
RK, BRI A A2, DRI 2 3218 A0 T35 B8 0 A 5 MR I VI B A e 2
TR Ia VIR RS o ARFE DALY, IEA0UR i RO & L& PUE B A AR
SE VBRI B, X SRR 34 BB H AR &, X2 38 A R S A7
() — KA o ASHIT FORE = LA AL, A 45 3 138 A TS A RE I — iR A v, 2518
PR EARNITER T, B R, Bl S RO BV A2 IR
BRMRERAT R T 5, 1 R T 5y R I S Sy o 2, SN &
PRI SR S8

Am EREFREEB S Am FriEHIHT

HRE WHRZBEF KR

BT B RL A Bt B SR SC 6 4RI () LAMOST WL S i) s it , i idk Hh
TR Am SR CRME 21,600 DMEEAE) , JFRBIHEZH An BXUE, AR



M358 Am 2 R Am BEXURFEAZE . H An BXURBEAF RN 1.2 R
FIREA AL 300 Ao XX Am BEXUERT 1.2 KA JE AN I GOk B AR KR
P, ELAE A IR AS R IR ST R AL s i 1 B B SO R . AT E e 2
—HUANT 12 RIVERFEARRIAT PRI KIFEAE L R ImITAR
SR TS A KA R AR Gt A 3 R s N B 7 R A AL I 1Y
FAb. Gt TR FERR, MTRERIXIEE An FetE A EZRIE. JET TESS &
REHE, O F2ADEEAZIDCR I Z S S . BATEBDCEES A7 —
SEAR IR AR An BOUE

A New Method for Detecting Contact Binary Stars in the
Era of Large Surveys

Ris #WBEXXE
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A Study of Stochastic Low-Frequency Variability for

Galactic O-type Stars

REHE FhIEXF

In order to explore how the ubiquitous stochastic low—frequency (SLF)



variability of O-type stars is related to various stellar characteristics,
we compiled a sample of 150 O-type stars observed via ground-based
spectroscopic surveys, alongside photometric data obtained from the
Transiting Exoplanet Survey Satellite (TESS). We analyzed 298 light
curves obtained from TESS sectors 1-65 for the stars in our sample.

Leveraging the spectroscopic parameters, we used Bonnsai to determine
masses, radii, fractional main sequence ages, and mass—loss rates for
stars of our sample. Subsequently, we identified possible correlations
between the fitted parameters of SLF variability and stellar properties.

Our analysis unveiled four significant correlations between the amplitude
and stellar parameters, including mass, radius, fractional main sequence
ages, and mass—loss rate. For stars with $M \gtrsim 30 M {\odot}$, we
observed a decrease in characteristic frequency and steepness with
increasing radius. Finally, we compared various physical processes that
may account for the SLF variability with our results. The observed SLF
variability may arise from the combined effects of FeCZ and IGWs, with
IGWs potentially more dominant in the early stages of stellar evolution,

and the contribution of FeCZ becoming more significant as stars evolve.

Meanwhile, our results indicate that the SLF variability of O—type stars
bears certain signatures of the line-driven wind instability and
granulation.
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Assessing the Atmospheric Parameters of Gaia DR3 with



Open Clusters

EE LsXX&

Reliable stellar atmospheric parameters are essential for probing stellar
structure and evolution. Gaia DR3 published atmospheric parameters for
a large number of stars. However, various deviations appear in comparisons
with different ground-based spectroscopic surveys. We aim to employ the
atmospheric parameters provided by the theoretical isochrones of open
clusters as a benchmark to assess the quality of stellar atmospheric
parameters from Gaia DR3. We selected 130 open clusters with well-defined
main sequences within 500 pc of the solar neighborhood as a benchmark
sample to estimate the reference atmospheric parameters of the members
from the best—fit isochrones of those clusters. By comparing the GSP-Phot,
GSP-Spec, and ESP-HS modules of Gaia DR3 with PARSEC isochrone
parameters, it is found that different catalogs in Gaia DR3 have
individual average deviations and dispersion. The degeneracy of Teff
with extinction is also detected. Our approach provides an independent
and conducive way of accessing the quality and consistency of stellar
atmospheric parameters of Gaia DR3.

The radius variations of accreting main-sequence stars

and mass transfer instability

BHH ZBANE

Many previous works studied the dynamical time—-scale mass transfer
stability criteria based on the donor response with neglecting the stellar
structure of the accretor. In this letter, we investigate the radial
response of accretors with mass accumulation and its effect on the binary
mass transfer stability. We performa series of detailed stellar evolution
simulations with different types of accretors and obtain the radial
variations of stars accreting at different rates. Since the time within
which the donor loses half of the original mass has a correlation with
the donor mass, we approximately obtain the mean mass transfer rate as
a function of mass ratio. Assuming that the common envelope (CE) phase
occurs if the accretor radius exceeds the outer Roche lobe radius, we
obtain the critical mass ratio of dynamically unstable mass transfer. We
find the critical mass ratios for donors filling their Roche lobes at the
Main Sequence (MS) and Hertzsprung Gap (HG) stages are smaller than that
derived from the radial response of the donor in the traditional way. Our



results may suggest that the binary is easier to enter into the CE phase
for a donor star at the MS or HG stage than previously believed.

KIC 10855535: an elegant Delta Scuti with amplitude
and phase modulation

AEYA FREAN A

FATIR FH T3 2 K- B ' BedE X5F KIC 10855535 628 fh 26 HE4T T VEAH K /04 -
BARMEB] 7PN JALAR: — DN RBKSIIEF 0, B R T — AN EEHE
2, A RWHIBE £ rot. FO BAIKHONR AN o 3T 5 4 RNAR A7 4 i) 2R
B, XBUR N %R AMEPUE A 411. 5 (2) RIAUE RG0S Scuti Fk3h
AR A3t R RAMTE IR TE (TESS) $dE 648 th £ mE 7T, K AR AL I 1l 1
BN o X HUR 2RI — NI TR E FIPRTEIE K, SA T RE & B T1E 2 H T3
[k sh s 37 3k BT 8. AHIAIR £ rot AI'E P E I AT GE 2 i TIE 2 B8 AR
R R T 51 . BE— 20 12 Hr R B e ATIRE I T AR AL TR AL R AE - ARAE B 4%
AR AT DA B B (vsind) W _EIR, HHBEE K, KIC 10855535 11D
Scuti HETHAUEIEN—K, BEREER 37.6 Dkn/s L. Bz, KIC
10855535 K I H BT IS 7 B e 2218, KA — PMIkahi e & G R
FUFAAL A 1] o

TR S R 4L 7R B TR AL R

Fia= HEXE

ANKAEEEFTENT 0.6 £ 2.0 KRR B SORImlEZE S, Toikisd
JCEETF B R, 5 PR A X — 1R (1 e B Ak A R AR O 2 R AR . Pt
RN GUR IR KA I, SR EEME— e HE R, A7 BTk s
TR . AERR T TAR A, BATREE AR AERL R ) P T R AE I FRATT R AR A,
BB 1 AN A P e R AR O SN RO Ja SREL B S AL O RE i, I HBERATHE 1
AN BE S A KR A AL, I HAT 18 1 HO w #AL % 2 = AR B ) W] e
.

PR AL R BT 2024 W IEHE 1P 45 %

thista LA
FAROKE A T RIRAG 2T, ELANEBRIOLE 5. KUE
e e ARG hE, R EZLAN R SCIM ) A etk THLE. ik, K
TS 1 IR LD AN & B2 8 ATRBT U H , LI FEZLAMN SR SO, W 780Kk E



A AN A6 A, AR B IR AL AN S B 1 R B AN B BR 406 . ATRBT SN 4%
15 NAF I B I Be , 2500 7 BB TR L, 70 2238 T IR 40 Ak T H B BE e s
g 1. 2%1 ~F 77 ATRBT T+ 2023 G235 20K S A, 2024 F4E 5 5 IRPAF T -
H O B G, MR X O aReh-74. 2° ©=75.5° FRADIRICIEL, W00 B4k
100 Jifig. AN 2024 FEEUGHHAT T 408, GRFEIGESOE. LAY, A8 e
Fry FEHOBR L% . HETHRIE 2 LT J BB A SIA R 10.9 &, MX)
T SEAE B A v T LR B 1%; &0 100 1@ B 5 iR R SR 3 13, 4. FATIEERIH
IXEEEE AT AR AT B, HIT RESOR SCRF AL, B B i £k BRMME
BRAESRENAL. 8T IEE,

2025 fET RO 104 BORBEYE R, 2k B AR A & Bk B KRR UL
SEAE, TUKE A HTARCA TR, FTF THME O, sew ek B e
FRIERRAR, A RESE.

G UK FH BN ERE SR Tt R

BB ZEANE

la 25T 2 ) — 45 S R A4

BiEF ZMEANE

T TUHHTEAEAORRHERIOR, B0 02 I P TS5 i B B O B2 . {HLF
[ Ta BUREHTE VR U FAT TR 3 O G (015 g 15 O B B )
Phillips %7 fcsh SRR T MIMAUL K A, JovkBUIE BB B S i
AT T 5T — 0 2 AT S R BUIR T TARDTS [UMLE82 5] TH, ¥ Ta
TR TR AN, 195 Ta R IO IR LSBT, SETI/5 506
§7 NiB6 7L I Ta BUEHE TR EIE. MTTE— SR FEEST T BURH R
AR M2 RECR, FEAT Ta BB R AU — E R RN, L2
S S1 TR NIRRT U SR, IR T B8O A, 78R SR B AR
BB

The neutrino luminosity and energy spectrum of nova
outburst

S e



ERERE. TR EBE RN

BT #EXF

KR AE AL, AT RETE OB 2, DME R Z AR E ES40E 2.5
VE R HI B 2 7 B AR 4, AR T 1% 300 - AR R A e i mi R B AR, o T v
WA BB — R ZE . AL, A MESA B[R e ®EE (0.
300km/s~ 600km/s) F4:J@ERE (1/50 Ze. 1/10 Zes 1/2 Zes Ze) WHEHE, H
FIFEF RN B R IFESE GRID AL O a7, T SR TR
F 7 (ZAMS) £ J B N5 %o T B 2R GEE BT A2 T2 J BT 75 AR 07 22 B0 IR &R

BrRIMTERWE: NEEEENEREST

HXiF ZBANE

R R, JATRE TR AL IE R A SRS AR B AR
FRAMTE MRS, WATREEE NG TIEENE R, KRB RIMTE RS
R Ze R, BEmr RIMT RN A .

Unveiling the Binary Nature of NGC 2323

B LiBXX&

As a well-known open cluster, NGC 2323 has been widely investigated for
over a hundred years and has always been considered a classical single
cluster. In this work, with the help of Gaia DR3, we study the binary
structure nature of this cluster. Although indistinguishable in the
spatial space, the small but undeniable difference in the proper motion
indicates that they may be two individual clusters. After investigating
the properties of the two clusters, it is found that they have very close
positions and similar velocities, indicating the existence of their
physical association. Moreover, the best isochrone fitting ages of the
two clusters are the same (158 Myr), further proving their possibly common
origin. To comprehensively understand the formation and evolution of this
binary cluster, we employ the PETAR N-body code to trace back their
birthplace and deduce their dynamical evolutionary fate. With
observational mean cluster properties, the simulations suggest that they
may form together, and then orbit each other as a binary cluster for over
200" Myr. After that, because of their gradual mass loss, the two clusters
will eventually separate and evolve into two independent clusters.



Meanwhile, the numerical N-body simulation suggests that the less massive
cluster is unlikely to be the cluster tidal tails created by the
differential rotation of Milky Way.
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Investigating lower limit of metallicity for Galactic thin
disk
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Dependence of Multi-band Absolute Magnitude and
Color Index of the Tip of Red Giant Branch on Metallicity
in the Galactic Globular Clusters
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S-type stars are cool giant stars with C/0 ratios between 0.5 and 1.0.
They have prominent ZrO molecular bands in their spectra and show an
enrichment of s—process element. The largest catalog of S—type stars
contained only slightly over one thousand stars, and there was no
quantitative method to classify S—type stars suitable for large—scale
photometric and spectroscopic surveys. We found 2939 S—type stars from
LAMOST Data Release 10 using two machine—learning methods, and 2306 of
them were reported for the first time. We divided S—type stars into
intrinsic and extrinsic stars with photometric data and LAMOST spectra.
Using infrared photometric data, the model trained by input features with
2MASS, AKARI, and IRAS data has the highest accuracy of 95.52%, and 381
intrinsic and 495 extrinsic stars were classified. Using these
photometrically classified intrinsic and extrinsic stars, we retrained
XGBoost model with medium—resolution spectra, and the 2939 stars were
divided into 855 intrinsic and 2056 extrinsic stars with an accuracy of
94.82%. We also found four spectral regions of Zr I (6451.6 A), Ne II
(6539.6 A), (6564.5 A), and Fe T (6609.1 A) & C T (6611.4 A) are the most
important features, which can reach an accuracy of 92. 1% when using them
to classify S—type stars. In addition, due to the possibility of symbiotic
stars existing among the extrinsic S—type stars, we searched for symbiotic
stars in the LAMOST spectra and found nine confirmed symbiotic stars,
including two new discoveries.
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Identification and Spectroscopic Analysis of YSOs with

LAMOST
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Measuring the Diffuse Interstellar Bands at 5780, 5797
and 6614 A in Low-Resolution Spectra of Cool Stars from
LAMOST

SRRk BRAXE

The limited number of high-resolution spectra of hot stars is inadequate
for statistical studies of DIBs. In contrast, the vast quantity of
low—resolution spectroscopic survey on cool stars holds great potential
for investigating the relationship between DIBs and known interstellar
medium (ISM), as well as the spatial distribution of their unidentified
carriers.

We attempt to measure the DIBs A 5780, A 5797 and A 6614 in over two
million low-resolution spectra of cool stars from LAMOST. Based on the
DIB measurements, the correlation between DIBs and extinction, the
kinematics of DIBs, and the Galactic distribution of DIBs are reviewed
and investigated from the perspective of statistics. A pipeline is
developed to measure the DIBs A 5780, A 5797 and A 6614 in the LAMOST
low-resolution spectra. Four modules in the pipeline consist of building
the target and reference dataset, extracting the ISM residual spectra from
the target spectra, measuring the DIBs in the residual spectra, and
quality control of the measurements. We obtain the DIB measurements of
spectra of late—type stars from LAMOST, and screen out 176,831, 13,473
and 110, 152 high—quality (HQ) measurements of the DIBs A 5780, A 5797 and
N 6614, respectively, corresponding to 142,074, 11, 480 and 85, 301 unique
sources. Utilizing these HQ measurements, we present the Galactic maps
of the DIBs A 5780 and A 6614 in the northern sky for the first time. The
central wavelengths of the DIBs A 5780, A 5797 and A 6614 in air are
determined to be 5780.48 + 0.01, 5796.94 + 0.02 and 6613.64 + 0.01 A,
respectively, based on their kinematics. The equivalent widths of these
three DIBs per unit extinction are statistically fitted to be 0. 565, 0. 176

and 0.256 A mag—1 . As a part of our work, three catalogs of the HQ
measurements for the DIBs A 5780, A 5797 and A 6614 are provided online.



To the best of our knowledge, this is the largest number of measurements
of these three DIBs to date. It is also the first time that the Galactic
maps of the DIBs A 5780 and A 6614 in the northern hemisphere are presented,
and the central wavelengths of the DIBs A 5780, A 5797 and A 6614 are
estimated from the kinematics.
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Red supergiants (RSGs) are the evolved descendants of OB-type
main—sequence stars. Previous studies show that the binary fraction (=
15\% — 40\%) of RSGs is significantly lower than that of its predecessor
with = 50\% — 70\%. In this work, we investigate the binary fraction of
RSGs with the recently selected largest samples of 4695 and 2097 RSGs in
the Large Magellanic Cloud (IMC) and Small Magellanic Cloud (SMC),
respectively. The binary system with a hot companion (0-, B— and A-type
star) is identified by detecting the Ultraviolet (UV) excess in the
observed spectral energy distribution (SED) ranging from ultraviolet to
mid-infrared after subtracting the model SED of RSG since RSGs are very
weak in the UV band. It is found that the lower limit of binarity is 30. 2%
and 32.2% in the LMC and SMC, respectively. If the sample is limited to
luminous RSGs with log L/L sun > 4.0, the binary fraction becomes 26. 6%
and 26.4% in the LMC and SMC, respectively. In addition, 15 RSGs are
additionally identified as binary by fitting the HST/STIS spectra.
Moreover, a handful of the binaries identified by the SED fitting are
confirmed by their light curve and radial velocity dispersion.
Furthermore, the stellar parameters of the companions, i.e. T eff, R, L
and log g, are calculated by model fitting.

Identifying OB associations using LAMOST and Gaia OB

star sample

HEF AIEImEXS

OB associations are gravitationally unbound stellar groups including
numerous O— and B—type stars. They play a important role for us to
understanding the star formation process, distribution of young stars and



spiral arms structure in the Milky Way. In this work, we construct a lager
OB stars sample with 3D positions and 3D velocities by combining the
distances from Bailer—Jones et al. (2021), radial velocities obtained
by using the LAMOST low-resolution spectra, and Gaia EDR3 proper motions.
There are 19,933 OB stars, most of which are located within 6kpc of the
Sun. Combining the friends—of-friends clustering algorithms, we identify
64 OB associations and 223 OB association candidates. The distribution
of 64 0B associations indicates that most of them are located in the near
spiral arms of our Milky Way. We find that OB associations shows a
velocity dispersion similar to previous results.

Multi-mode delta Sct stars from the ZTF, with their
Period-Luminosity Relations and
Period-Luminosity-Metallicity Relations

HEH ARFEXE

Analysis of the layered structure of open clusters in the
solar system’ s neighborhood by dynamic simulation
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B (13 R) , KL XPNAV-1 HHR WA FTTHI 2] RMS 5 55.87 y s,
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2 (STD) AHLL B11&B3I Al BIC&B2a PPP 7 fhi fiftik % 73 7l F&A% 85% 411 68%.
oF Bt E] KT 3840s Isf, B1I&B3l PPP AR #ER& A EEAH L BLI&B3I A
B1C&B2a PPP i rifiR kA W R R T, ~FIHeTt 29% 28%. thak, H4-FIyint
8] KT 3840s i, KIE2k OP73-PTBB dt} = B1I&B3l PPP AR 4 (1) 58 52 FE AH
Lt B11&B3I PPP #E i A AT il 3 o



ETHARKRI G R AR S BE RSO

ZmE HERNZFERBRERAXFEAHARER
R AL G A BE I SR L R ARTE —4ERR 3% N A A7 B 6 IE(E B, X6
TR RMIGEN . ) /1% A i UL A 2 T il X ek 4 B B B . T O4F
RS 3 B o DR FL e AR T 1 R 6, W DA R AN TR Bk 22 H b P (8] A 0L
M2 3 RIFFHIEBR, 0. SDSS-MaNGA, AAO-SAMI 25, AR ERIEIMA
IR RCRIBFHEM T, £ AR DR EIRE, KGR T ERCE 2 EiE
AR B AR RE DRI E . DA JUST Bambi A, wit 7 —M3EToker Rp e
I3 A3 i R I R RE A, Z OGS K B B 380-950nm, )t i 4 HE R
R=1800-5000, #RiMZS 4K@15 WK, XARIE(HE R T 65%.

FFRAERSE (MOST) FI#HTA % B Rl EXCEIE G it
1 (SCUTUM) KI¥iHarHste

FiaA PERFRAREAGEEREARHATAR

1.93m FEREiZE (MOST) & H i EARH I —2Zo A rE i s, H
T MOST F) 5 % B e 18 2 SUE TE Y61 A (SCUTUMD & HB B 1) B 6 R 2F 200
SCUTUM KA T ki) FOSC RISt AXUEE R &, Hotrdit T BEaiF—%&
LRI R AHEE S RS, e B e U e-ae B Ui 248, DAk
AN IEIE PR E PR S AL R G . EULSEAE ., SCUTUM BEREIS B 5 1)
F/8 JE 4 i ALl FIA.3 DL, FHAE— B G A a] S 310-1000nm )4 Bt
JOHE N ETEII . ARPE 2RSS R, P b SCUTUM K RMS #) 5 4R
EALK/NE 0.04 "% 0.26"2 ], [FI, SCUTUM HR4ERLEFRAECE T 0 HRAE
250-7500 2 [B] ¥ Z Fh R 5% 1% B D1 ¥ Th g FFAR T S 1 il /2 75 SR 78 T4
P BE R R A T s R e o R R T2 DL R B s BRI 2% . AL,
£ R<3000 #Ez0F LAERE, MUEE 8 2R 28 WS p @ T
20%@330nm, FEP KT 355nm AU ZS ERIRHOR R RE IS 40%. BEAb,
SCUTUM XH T B EAME -, EEEH I &RFFE 280 Tk
o HEl, SCUTUM 7ES25G B BRI R OO WDE 5E ik, A #S & T R3S
AP, THRIT 2024 SR T LLR &SR 7, HHT 2025 4E4E MOST _|#%
NAFH

MOST ¥in8 SCUTUM i &Mt 54k
FE  HEREE ARSI AR TSR



SCUTUM il A3 2 220 T 551345k 1.93 K MOST i s b 11 1 6 I (5%

HE B b 306 4% 310 nm & 1000 nm A R E S GE )y, IRt iR
i (R=500, 2000 ¢>5000) PV, F HAE 310-560 nm (1) ¥ E KBS
540-1000 nm {41388 3 B SEINUE 7 X B, B ek . (AR %I
K%, FERHB SR, 15 E BNZ 280 kgo ARG A 4 1 A 40 80N
IXEREERIR A T 2 0E AT, IR E R o BEE S b, 32 e e
Ko BALEMVETHAE 40° CILE R, REMWER PV AN 72 nm, RMS HA

PRESR

EBUR R I 52 28 S (3 45 ) 7
AR ARERRRERESS AT

F T Rk AL R B & BRI A R B AR R
M RERSRERASA S AR

S ZEK I S Fie B 5 T AR B TG A PR T 20 A A S R A 5

RiEH PRREARAXIEERRAE

WK BAER TG T8RRI RAR . B PR B E bR 7 R i 2
SEJT R A MRS, ML EE KR ST S e [ s R ST e AT AT FE A —
H 20 th2d 80 IR LK, S REGEAEIE |2 6 WK Bins, HRE
R A28 M 2 R 5 B 2 5 ) AP 1 S i J 1 ik B 2, AT ASAT R 48 A ) P
J\I 3m W KEIm R AN, 15 10 KYORBYT =2 K B i B i 1 5 T v Jd
H o il 23 E R AR 20K BB B & FE I XE A, B T e R B 22 R BRI 2 1
HIEEER RS, BB &R KRR (D5 R — BT
300 J S THIAR AR e A PEE 1A o g — AMIAE AR o BEXT R AR L ek BE A B B
RS P i 3 R AR 52 T DI I 32 IS S TR AR I 5 B 4 s A o 5 B AU A T 2 T
L& IR ZB R (RMS) SEVEAG . S5 B . 5L R00R A XA 32 5 3
S B R TR B A = A B R R . W TG AR =i b X | 8 & RS2
KB P B, BIF E AR AE TR BE AR AL T AR E Ik AR AN 28 AL o T T B R
AR 2RI BT B i B R, R TR KR 5 AR 5 S = T A 2R ¢



BERORBEFT, ASCREBETH IR 1l mre AR A ¥ e 5 e J= AR 5. oc . T
i ANSY'S 2545 IR0 70 A B 0 06 B AN TR] 0 A B 70 R BE 3 AT R Tl AR e
IR 30 AT, S0 R B T, PR & 2R T ASOR € P T 0 SRt — b
LI IAL /N KGR R TR ES 1 s I FE 17— b i AT RS 14 S5 H B 5 5 T
WS T3, FE AN AR T SRR D e WP T A0 I RS i - A 0 s A AR R I
T IFAE AR AR 2 A, A v AR A 1 A SO AS EE, thaet G AR T
AE M- T 1) s A 3 e R e AT b 24 e KK e 69 36 i ) BB B S | AR T B
AL 2R b, T IUE REEAN 1R E WA K BRI AR R A A 1, X R
PNEEERIRY S/ g seun: SRR I ING IR E IV P EE L (R

2P Tuya

(PRI EPERN FRARR XN F AR TR

ROt TR BCRT AR SO IS 8 — AURARAS . =R R BE I e o7 28 o
A% o SR, XIS IR IR = ETE AR Bk . EAFIBASEHL 1 2k
AL IR 19 T B ZDC AR, F v v A & ) D' % 70 #5703 79 100,000 Al
68,000. Ay I i /INE i I R AR LR ZE ARSI, SR T — ROk Tk,
TR ETE T L EE B i B 20 B BEAL, BEAT 1T RALEERRL I R AL A
BT S .

ETOE3 0 FEAT R BB
RZIB AEAY

TR 25 U0 I S ) B T S S R ) 22 IR 43 AR

BEE TRIFEXSE

TG 2R G B T AE A P AN GG R b AT e il A R 7 B S i 3 22 Ak T B
N T HERAIN B T AN RO B S R I3 A0, ASSCHE 2 SRR B3R T A A A
HEBEAASE I B ) 3 VIR M ST DA T S i SR I B R o vk o e, ARFE IR ik 0
BB SO R AR, T TSR R RIA AT T BRI E, e T A
PO S R E . Hek, SR e A 0 B AT 7 05 B i, SRR 1 AT iR a]
Itk Bm, #EE T INET B S R A G, 2R i e T Gy
B EAT VIR . SIS KRN B, w] DR A [F) 7 & A B
A ARG 6 X G5 T s S5 24 2 ) e A I8 ) 2 2 T LUIR B SRR 4, ks FEE o



SRAHRBCZAY, AR YR 5 YRS, BRI EERE P L B O S T4 2.2 fi% o
CONEMN R B AR S MERE R, RWAELRE. IMpEL Y
s NI E S SR

LAMOST 3T 2L 5P Y6 1543 BRI il 3t

KRR PERFRARASGEFEREARHATFR

LAMOST I/ 3R 18 K 3B TAEE AR EY (543 370nm~900nm,
H 43 495nm~535nm % 630nm~680nm) , [ LAMOST Hiff 78 453k A i 4 i e
DITR 2, MW LAMOST Joilb {4k 8 BT 21 AM R B, 4R A 55 R SR il 4 e
YefE oG H XHF R, 9 LAMOST 38— S i L4 . LAMOST IE404M6
TEAHE S WA Ll B HEAT THGR, AT 2D ANEIE R T BN AL, KBS
6 A 900~1380nm, i sy HER AT SEIY 1500, UEHRCEL T 35%.

KELROETH R BERIBARB T

X PERFRARAEEREARHATR

RILLOETWEARS 2 M TPl 2 =0 PR AR SR S5 R 22 Uk,
HorP R i AR gt vl A R R IE EO0 T30 R GeRE S 9 R S SR A 70
PO P I R A DN B e 77 LS 22 1D 0k FEE I BAGOUL N fE 0 1R S o ARZRDO T
R RGR R P BT8R E 2 s B R R e, Il 22 B 13
R LB B AR ARSI E 1L 5 PR - B SEBR N Hh ERER H AR LS A1 5
&4t PID f24i T RGEMEREAEREWI R T . BlIL, SRR FURE: E RS
SR IEHINS . eI RGN LA R R SR ER RE TSGR H N, (HAE,
e A (e )RR T T A AR AN RS — B el b o BRICLASL, £ESEPR
B2 A S E 6T P R SN SR RENS ER RSP BRI NI, 1o L AR S04 B A2
—E PRI VEREFE bR, W/ NERERIN (] BN . [\, KBTI
ARG BIR A BRSNS A E PN, RGNS B TAEA
Wi, TARRE AL s A A = A — e Va A 3k sh . IXEEsh & RS04
R R o o v W 72 0 ) Pk ke BRI, FEORAIE R G R A0 R ShaSma R e L R
BRRE IR FIIN, A0 R IESR T R SE M PLsh s RE 1 BAF IO RHE, W PRpE A2
HTHEAR PR RN EREE, HA EE R E SN A

R SIVIZN SR
SFF FERFRRERIE



K IR TR AR FH ¥ 8% (2m Ring Solar Telescope, fF% 2mRST) , &M=
RIXE FEHRICHT AR 5 RACA S AR RE— AR BH = 2 e -~ &
Z RGN LB AE DAL R BHLIN ettty , 3 T R BHE 7 (1) vk B2 v o 2R &2
5 NVST ) K FHCER AN R 3EAT w57 43 22 WLt 9

K B 15193 2 0N ) 5 R M e A K O i 2 5 5 | A P 4655 187 P <508 s 3 1) )™ B
P, ORBHBE 70000 ) f KB AR A ekl FE B ARG 8 WM . 2mRST 1% 3 @5 Bk
i, AUFTTERIEE TR ER TR, EECERARNREMMEIIE T, HEE T
BE 15 N EB I ST GO GEE 2, B DROK BH I3 1 e B2 e 40 1 2 0 e

2mRST Oy E E AR S (CGST) kB AT &, - TFEaHFES
T CGST HI R B AR BN KAIE T AF

2m YK HEm S B B AT AL B
Wit FRERP IR ARG

A FHEIT S XTI 6E% KB ]
EHE PRRERAXNEERAR
o 215 R SOOI L (R SOROBT PESCRACATI TS Lt
4 60 4T IR SE AR T [E P 5 0 5 THE0EOb 28, ZESLIERE I T+

86 KGR, WnEaH. CH ST S Tt 5 e i & H
TENANRICE BB A SCREBURIZ J7 T HI DL -

K FH EE DGR R
K8 FHEIRIS B A TSR

BT BOLREMU KPP R EIm S T X I IR KB 5T
w8 FERNFRAYEERRA



[ E K PH 255 (Chinese Giant Solar Telescope, CGST) & #—AL kMO
FEOKPHERE B8, e 3 Ba 0t e SE I L AR AL AH R B i s 22 R 2 . HAT, PHEsE
T SE 378 5 AR 0 R 2 Hh 2 TR AR B I B R GERSE i, A AufiiX & o Tl
B B TR R O B BR B A, BRI R B i e ek e LRI HE - B T2 M
M, ERPHZETE EAEARD, HEBERE: KPR R
FNIATETBE, FHOR Bl & 1O BRERACER D B, T TCV e T8 2
[ XS e . T CGST RAMUERRIM I e 89t 720, T B A48 T 5 E H 45,
T2 RO ERERAY T AT B0 2 T RE I o DA, AR et 72T
FEFRERAY IR T P4 BB Im B 0 AE 735, FRiE 7 B A A SE IR IR 1 1% 7V a)
Tt

T A AL X S B T S A A B R

EEE HERFR=RAXE

800mm FREHFHE SIS RAE 2 MR LB R LH AL E R E N F =%
BTa, ZRANESH 8 UL TEIHEMR, H4E0 800mm, %
120mm, £ELR 2. FEIRS B AL PHES I 36 S E AR P
PR E DGR R G T DA H = A4 E B (tipfilt #1 piston) , iR
=ANTE N E (T NSFRS AT Clocking) T I HUMES SR AFAE . 23R =8 T
A IRZ, BN, TMT FERIT A -T2 5e1R 2419 200p m, Clocking H %2 %é
wZEZ)y 285 rad. 800mm MEHHESLE KGRI RStk A Shack-Hartmann
BRI (SHWFS) , JCEEPHES I BRI . BRELF 850 0% 65 R
FI N EB )T FLAR TR K TE L) piston 5, A2 2 ST LR T 9K
% piston BRI o 8@ JUAT 73 A AN 23 A7, 45 8 T N AL RS 2 S BRI R AR
MR FERARE . £ ZEMAX O PHEG AT 8B, Uk 7 ER g R, W
FOTEAT H 50— 2, ] Dlod i i SR R AME i ] A2 RS B2 o SRTT, 41
WALFE R ZE BRI, *ME S AT AT BRARAE BRI R 22, AT MR [T 4 EH 2 AR R
AHR A E AT T 800mm IRTE PR R G 85 1T A AR 1R 22 X PRI R GE AT A
VAR R, RS AR e R SR T K

FF R FEALIU BT R HER VIPA G EABT
S FERFRERR S A TR



B K2 2.5m WeHoST XFHE S R 5B F =6 RSB
ik

W@ PERFRERAXFERAHATFR

KA K BH B S B A0 WU et F2 A 2 R 22 B K &R B FH I #vis 5, FF BLAE
T TN 77 HRTE AT X 35k P9 B ST i g o T FE B R T R
335740 DA 32 85 3R 1) -5 PR 55 1) 1140355 22 A2 5 ) DK BH B2 326 5% WM Rl A5 5 22 1) O ]
E
ARG ANH T EERVEE N LG K IR K BH T 8 Bk iR i 7 %5, B
IR AN T IR — AU ) R AR A i AL TS AP RS, AR T K% 2.5m
K &5 e KPS m s (WeHoST) #H4THI90, Wit 7T —BKMHEmsE 8
BEEE RG, X TAERS AT A AT, FIH k-e THE AR T 22 R %)
PRI IR BN G DU R EE AT VRO o AR FE 4 i 45 SRt AT T 5 DM B AbiE
AN B, B 5 o g H — B R ROR w5 R T RIS .

R AT 4E R I X — 7 =R E8 TR E S At il s, Fif
SFEAIEN 20.064°C, BT N IR ZE N 0.809°C, S AERIRFE 2 8] 1) 2 5 5k
/NN 0.411°C, FEHERMIMHAIEEEHAME/NT 0.20 m, RMS {4 18.05nm, ik
ES[PLI RS
AR F H AR W FT P 25 0] LA SR R K 4% K BH B2 0z B 3 B 0 B 4 i it
PEALER VR SE Al DA K EE B R

KOz B B ENEERIR ARG

BTX PERZFREASERCERARHATER

FER AR B AL I 22 210 A1 BRI 5 P R 35 el s B A 8, A e B D6
SHRE e v B A (R UL K T o MU B Bl S R A B o
FAR IS . (HE 8 HE NV AR T Bt T35 B LRz, AR RE A, gl
T FRATE UL R G T AL T B A o i 7 B I & BRI AGBETE, Rl A s
T AR R T Z4EBANL S SEI IR T2, 18 T B I S R 18 AT T
Heth 7 AL AH KRG, % 200mm (K F425 el B & AR AR B R GE AT
THEBWIL, FEARAERINL S 5206 45 BRI R ST T S HAU A 25k it
LASIHL 36 ™2k Bl AT R, PRAE R GEH I H 1847

K% RS RSVA YR A
BRI RERIS R RS ARSI



I 3R S 244 RSCA U IR T I T 05 171 22— KA B 2 Wt ST 35K
RICFIIRES o el NAERE /T LR R R SO e Bam S (1w Fe 2k b, G5
It 1 — P AR BEACAR S0Ai A1 B AR R AL 2 R GG A 5 vk (2
JCEIB I — (A B S o AT AR T IR T, RSVA) o MIBCTIVE IS, %05
PR B YRR MBS R G0, RS 1 HAR I A R h BRI 15
Bo T B AR TR E ST Tt RS R, R ARG
FBRIM 2B 2MAIEITICFRGE R, AT Ro ke 25 1, #
S RGBT 5, N ITTE— 25 4 T AR 3 R Ge vt AR
AV

T i R 2 AR B0 R R SO B o PR AR

FE PERFEAXE

R BR2R 22 T2 By S BB ) sk o U5 25 FR) SIS FEE A 6 77 114
FR A RRAEE NGNS T8 AL, B4E 21 8 Primmim i LA Bk AR
VI WERERAT T, @AM TH, UULLIMT A . X8 H R )
MBS AR TCR R e, CLBORGB A T W0 B 2% fE 77 A9 AW T
BLAE IR EOW I ) RO W R L IR R A R DUR A J i B i X
Il XL Ve A WL T EE I RE SRR VE BE AR AR T AN AR R G, BAR KA ARAL,
BB AT IICRILLAE . AT I R4 CCD ML, /iR E e E 32K
MR8 R Bz 5 A1 58 AL 37 6 i AR B B 30T DA SR L AR S AL RTINS 2
I Py B B i i I BIR A K /55K, A 4iRkA 2 CCD ABLATT Il ) S B 50 AR BAR A
RAEBETT T HAS IR, G WRST #f22E AEARBL W 475 50 LA S SRk
2.0-ET R EMRINH CCD MNLIRBE AL I 2RJ5 5T F N LLAN RSO
MK, ot B WANLAN T B R BUIR, LA RO SR A, A 2HITZLA)
RIGTH Sl EARIT L B E 0TI 2L A SR H] o

RICE R BRI R RI45 . PEBE & RLH

EN P ATREFHARRERAE

ABAC I T B 3 2 48 DA Li20. AI203. SiO2 == B o ok s e o e 4%
(1) 5245 A AL RIS T IR A SR B - 20 3 Y Ak 4 K s P R I 2 38 38 4 A0 o
F—FhE AR, BAERRRES. et J12EtRe, 2 Har s R iaoe
PERUTEIRRL, FEMLE . BiR. T 88, MEAN. RS IAEEE 2 A e 2
ZRN . B -ATEEVERER AR B AT IE S AR, BEE SRR
(RI3EAT, EAFRRERIN, 20 Li+. Al3+. P5+25 557 M IRFEAHHE AR -3 D[]
AR, DUARER A O AR R R R B FR AR (O A K R A, 3R R A
PR RAR IR PERE, T Em B B 1 A K R BN BEFEFH ) 10-6 U SR8



/NE10-7 B, 10-8 MELIEFTWAK. SE YL L 2R TAEE
BT T A R A B A5, S B D A R I SR A RS, AT SE B
S E i N ANASE S

2T A EHE R =R B 1 R IE 7 IR 5T

EFR— PERFRAXZERIXLERHGIRC

AERBOCIEE (LLR) BRI T #Em B FJ 8RR, X7 /b H KRG A A
HEE S BARR R IEROR, W 1 s DR RO R (s b
MR MO GED BT B AE (SPADDEA I A AH OC B 11+ (TCSPC)
PR E kG AR [ R Ge5% o Horp, mfs TR M R GUAE H BRBOCIEE h¥res &
RE R EAE R IER EEAAE R, IEXHER RS s R
gt e RGN R G AT R o RS B RS FRTASE IR B =
A BESR F R GE IR 1 OGN BEATE 55 1) B Eh AR RE 78 1 AT 521k

N T HE— BRI T B TR RS P, BATIWE ST IF R 1 B RS A veioAs
TR IR IE 592 o MY A BRI AR EAT 1 15 W] DA B8R R H Bk T AN R
TR ASALAL TR IFE R 22 o IR RIS T i AN RE S v B I B 1A 1 [ A
I BE G SR O I PR B AT RETE , DRE AR FUSR (3 B DA R AR T 20 LI R
DRI, J8 T H THARFAE R RS BER R LB TR 2 RRAR T H BRIO G R B AR )
CYILE
FERATHIBE T, BATIRH T — P+ A AL R = AR AR T ik, 207 ik
FREOIEUUT =00 Be, BATSHAEE SR A RS E AT hE, R
Hag A\ YOLOVS BERLBEAT YISk, MRS — AN REfS IR H BRI B bt il i,
AR A SOH TR BB IX b A BRGTH A B . LUk R Rl oA T 34T I
FHEIDCAC SR, R = B B R rh i) H BRTT A 5 A T 42 R H BRYT A3 I EAT X T,
b A B ) R AREALE A ) PRI ZRY R W o) 55 R0 L I =) 3 LG 9 H BRI &
M5 A 2 R B A A R AL b o 28 =, ARAEX ARy, FRAT A B G
O IR R AR, AT 2 Rz 44 7] H BRER T ) AR B

BETT AR A BRERIAE 55 AR AW FU B 1 M SEEER, AT SR AE S bR N H

TORHE R IIVERT, SR A BROR oAt I AR AXAR 1 0 e AR

FIR TREML I 00 2R Geik J
IB ERAXE



AP IR BB R
KE ERKNE

ZRERXERIXPHER LIRS0 Tt

WhF PENZEREZERAXE

TR ARG R LLAMRN A5 SR BB B T7 58, MR 1.0~1.7
ok, B 1280%1024. LML) 14 AR IT: BN T 20 AN H
TG, EEBORTEIR, CEGOT A R A%, [ A B B
o
RN 452 [ A B SCRBLRSCRHA I 1 1K RZLAMARIN S - H AT CAE NVST 52
BUH RO, 2 5E 7 AR Al e o A DRE 2 0 70 52 56 5 Il s SR AT
43 K BH 10830A M &5

AT B JRA] 51 FI U R AR S AR R

FFislE PEMNFREEEYIERTER

AliICPTL 2R EH ARV G B sesGmiH, TFRI7E 5 76 ke 5 X 4k
5250 KA G HE W — G A R 04EA 72em 1 95GHZ/150GHz R 45| 1k B4,
EAE R OSSRl mr, AERME— PRI E] T3 . ANCPT £E~F 1
AT 19 MBI, S H AT RIS R i b AN B AR AR S E R 2 1. HIPLE
S 6 Fi~f 444 MG R IR XUFE S 1776 ANMRIM 2%, I8 g =1
He IR, AR KA H RN ST (B 7T 0k

H IR CCD Bl RAE 2 i 5 AR R K2R

PE JERFRERANE
it 5 R SO P2 B SR AN 7, 25> R SCER Sz B T F S HL R 8 R i
Jo 1 R 22 R 1)t AN BB 50, T A0SR SROGH A 8 RN HEAT AR A PR R AR S . AR
PRI E BN, A T IRIE A1) 57 14 (PRNU) [ 250 T4 B 3 R e R Al o't 2 T
WIE RS . ARGRF SR THER DR PRNU X ECK RIS, R H s
R5-T e A ILES, #UR]RES R MRS RN L K PSF @R, fEAMRE +,



BAVEA T — VU SE 3 2 6 15 TR AT R A 2311 (BSI CCD)INE 73K
REWKRAKMT 7@, HRE TRENERESEIE 7. Kigt i,
BATXT— Fr K T 3038 K T2 BSI CCD #1457 290nm-950nm 3t [ 4 (41 9 1
iU HHAT T 2B S G E . 45 BRI IZAR 0T DIER KREE EEEH
LR GE M) SRR SE MR ALY PRNU B2, LA TI5R ZE ) 5 HE K 2500
ST 0.2%, MsiE TSR R SR RREANL MG, BREW RS
P K. FRATIEVEAY T RN SN K P aE E RE /), B RERH S =Rk
SRAEAE AR L, BT B 7 A B /D SR AT B N S T SR AR 1A fE 45 R . CSST
LSST &~ — 4R R I H XA KGR K BSI CCD 1E AR ZS, ZA3 A A] L)
N T IR LT H B e e . thAh, R SR AT LS YR R & 4 A (SED) L&
FASES, KR A HARUE Y SED #E4T PRNU 2iE, MIMLE RAMTERN .. 5551
77325 5 ST G B AR I Bk B 2SR AR = ) I B R PR .

ETEERRNENEREIZERIEERTE

ZiE HENFRERXXE

R HEOE RSO EERRERZ —, Al RAHHLUN R
RICHIH I AT B AT e Rz AL 22 AN LT Xt
T 2IHCHFER = Z R AE R AE, H D TR = & A T A 45 2R . v,
AT RAHUE 2 SRR A RO B3k, A AT EfE 2 0e sk B 1 =)= 00
ATANE PR — AR L o SO Je it U3k T B AR R AR B S IR AL i b P 8 b 5 1%
SENRJE IE [ UGB () 4 KR Z 0T 0.87 (3% . 7EREBAIERY -, MG
S RAPLERIBE T BT Wt s R E K, KM SExtractor k4RI Kz B 1) 1H
2o JEEE 2 LRI, THEN TR EE . R 1T R
RIS = R EE T A, EEAEE AL 1.8° o @ sl B R Ak
HEEREY], 2T A E R R, RIS ERAPCR RIF. AREHEhE
URLEE LI S S ) S5 QUL A7 8¢ e O L FH B

1 KRZERN BB BE B w5 e ik R ST

BERPRIEARXXNEEERAE

TARZEFRAN Lo a5 TR sl E LR S Eam e, 212
AT BN B PUE TR A B e, AT REDUE RS s B AL, HL R A
RGN L« ks B4R 1) 5 BRER P O HROR B R o 2 B T3 R
GuEE AR 1K, fRAGRHEET ARM B3R B IR A5 ], #H R
iR AN E IS = BB ARM JEIEEFTOEHE BISS-C #riX
SN SJ B A 45 v Ll 5 5 B B R A A5 R 4 R HUE TR B R AT IS



75 H 2 HT I 200 TR TR B AR bR, 45A RTaE ) S s B, Sl
P AR B IZEEs Ed ) ek, B8RS RXIBREE S, £k
Bl 8° s MNIEEE 1° /s2 KM, PEREMEEMT 05”7 (RMS).

14.5 K@ EWNAZHI 2 75 B

ZFI97X PERNFRERKXXES
TGRSO 2 5 0 B B WL RS o S5 R M B K R 2 —, T2 3
ORI vl A SRUAT J) AR ) T30 PAY 0 i 94 PR S0, B8 78 5 PR () O DU PRS5  AE 8 . Ty
T 145 KETE IS . SR TF S50, HT G dk 4R 3 10
VI 77 FF TR T o A UKAR 25K A G Sl RV TR 77 TR/ SR A ORI 9 A, BHES
FIREE. Himbi AR R T KPR 4%

RIS S SHHIHE S B

X PERFRARASGECEREAHATAR

RIXDGBHOFEN T S TS, 2R & b 2% 1F i &
FHEbR, MR BIERDE S RGN E BRI, RSO RSB TN RE B
S B B U 147 SR R o A P ISR T RASRAS KT 6 R 5 T A i L
BRI RIURRSHG RN AR JCIR RS GRS 228w (0 I St ekt AT
BRI, AEAE R 2 AE DO R G ol S AE AL 5wl e o AR 2 B 2 o]
25 RATUHRAE SRR SR SRR S HU Al S T, o 21 W e
PRI K S v BB VP A R B R 5 ¥ o

E E H T SO R A SR BRI T

EILEPRIRARXXINEERIRAE

223 () 2 O R T PG PSR R T Jo AT o AR v (R 2K, Rk A 1 2
ot TR, Rl sReR it et LorE, gt
HCIE H AR ERI b H i, B R BN AT S AT BT i 7T
TP LS N R TEEIDE R S8, A ARR R AR A B R B L e &
[jrecizmidYSscasscizmilibp il EiC P S IR R SeizaiE b niip il TR YA
TR R R, A TR B L Bl S T i FR A I R
s AL . DUEASIGE B 75, AR ZEIE T2 S 500 TR k2 e
A T RELRE P AR EAT 1 204, 1521 T % L2 S HU s o A - gt AT ik,



B2 TR LZS UG . Bda, KRR N T ZS80EHT 1 A it T
PERIPOOESESS:, SRAT 1 RS E RN LR, HBCHINE LIRS 1 2 5L
FRIRCER, BAE T LR R AT Z R RS CRAN A, AR
PoCReR, JEHFER SICL LS DG SR e RN T

BOLIRLAE R DR SF AR+ BB BT

ZFil HENFERERERRFEEAHARKER

I T R — B2 6 T T30 JE B I T35 U 36 e 2= e T A T AR 22
XFASFE BT R A, W0 7 B S AN AR [ o B i 2R I X 2 7 B M 2
B, TSI ADEE TR S AL E, FIROEE T I TR, RIEYEE
TCAF R G DAARAE IR 1) 56 B 5 v Aff P o i T R s Aol 2 b ) 7 S o' 16
St TG 22 B T A 2 A IR 0 EE T, [ A R I AR A T 0 e T A vk
() 1]

BT BOChR A Re i A B i = B 22 5 5 B IX — e, 2 TR AT
B AL O R T G B AR, I A T AR AR K, BRI
Ritchey-Common vl JE3R T 85 M0 X S 0 ' B 40 2 A i 4 FH DL A A 6 B 1)
P EERI, B RGMEIR AR B E AL SRR IE P R RIS, I
W 7 HR 22X T R 52 e DA AR B S IE R e, Bt 70 45 SR 38 B O AR 264X
BE B AL S ) B oG 7 1R X 48 R0 vk, X T AN [R) S 20 1 ot 2 T AT A AR
W& N

T B F R DU AR R 51 B P

EEE LigheXZ

2K RS G0 A AZ T A I T R OR F& , i s 2 FUBRIN 88 i T3
H A I E R @, MR s, N KBRS BRI B R R . SR 518
TR 2 P BRI 28 MR BN, DA 2055 R AH AR IR 2 2 AV R R K S o A ST
FE T I A e SR U 2% R 7 ) I 2 b P B 55 AR 56 ) ket R PR s, 9 L
P T R AR PR T RE A HEAR (8L Sk . 1 g, e SR KSR I B [
ANV PR A% 2 [ 0 58 25 b P 5 FE NS 2R ) B %ot B R AT A5 55 o BN SRR, 24
AMEPR AR 22 K T5T 20 5B TR A1, KV 77 mBE s % E G K T4
T 80u m, FEHJTFMEEHFITEE g KT T 100 p m B, ST 5%.
B2, WAL FEHEAT 64 (R MR BN AS BRI B RS, SEPLKSP AR B
J7 AR AR B PR 2SR 22 K T2 20 A5 B4R Ak . Bigs Bk, S5
FEHE IS RES, BT 0.5%, MR IRFEART 1%. N T RAFE FIR R TR
(A R, FATBETH I8 T A A A FIBEFHEAR 1 256 15 R ik 32 FLBR



MRS, FHAE TOmK R HL N BEATINR . sednaf KR W], i A HA 5 (1 FE
L7 R E 4

WERBER OB 2 & 1 9 RS R Bt

MR LBImEXS

TENE 2K P R SR S R RS 52 R, T RIS H AR D, o HhE
SIS TR AR RE T 4 v, 2 H BT A0 AR T T R 2R 8 X LT o A0 B AT e 16 25 1 N
P, A8 TE BRSO (15 R R OGE AR B, 1R 56 3 A5 3R B4R TS
BIRIRE . AT G R Sl KRS R ISR, AR TR
% 230Ghz. 350Ghz [ REAEFES, At =S AR Ja R Uk A TAEA = Sfie 2 s 1
WG TEEB . IR T LCT SHimsidE s 24 wit 17— MA T =
K TR SCERIN T T 52 B R R B 51 - FRATTE I TR e i 4 8 )2 E R 42 R i R~
DLk 23 04 o FL I 77 TS 230Ghz. 350Ghz W= Kk (3 S 4, IR A b
AR I B F X B P 0 R R 2R AR 9 » AL AEBR I =S 84 =), 7EARIES
LCT HimBiiZs R LLUCEC B AL N b E . (5 B 25 BRI 5 R 41
HO R 230Ghz. 350Ghz 433l 50Ghz HI 4654 77 v, Wik 15.5dBi.

T = AR R R RIS R E R TT S

mEFh PERIZFRXS

ASCEEH T — g A B S R 52 5 gk Pk (ADMM) 4041
G L5, B TR R A B B i P AT 7 . Sk e e R T RIS B IE
REMG e, X0 7= i S (A o AR R M AT RS YA T E, b S 2 DAL H AR, ELFE
FRGR e A L AT A R0 U S5 A R LI . i ADMM B4R, Fidg B H a7 58
SHE 25 T2 IR 2 8] SB35 208 9 (CRR e 75 Pk 5 U IR B RS2 B Ak
gEA MR (OWST) H NIRCAM 1Y 2852l f 14, seibss R, 1Z 7 VkAE
AR AR B I R, BT T G E, R R AR B R
SER YA

BT LCT Em BB AT A SRR R R T 5 HE

RBE LBMEXSE

WKL A2 LCT Himd SIS s UAIRBER H i et aet,  HAT I
TR P BB, SEOUHGTULAC S EE T RE o A SOk T IR o & 3 U



S CAFERE, SEH 7 Mo R A R R A, B ST SR AE . B
PR XU A BA e e i = A R R SO, AT ARG S ) HL
P o TP IRMAT T LR e B P < B2 T L LA A2 5 P L B ke, R
T 6 X5 5 RIS PREEAT P, T LASCHIURS B ARG 240 (10 32 20 3E1H . #£ 170-260
GHz MBL, LA 15mm K1 =44k 4= U2 A A 80nm 4k e R
SCHL T RE 20 dB [R5 508 Fr i IR TR e . R PR A
EVE, IFH G SARIRERRIES . IAh, BB EIE BAMRGY Ei, R
A AN R, VAT SRR SRR, BRATT I R I A AR T 2
400GHz. % TAFJN LCT B g SIS UL R ST PRt 1 RBBOR S



5. RJI. RUDEHMERE

ELBMAREH--M 0 2] 1 KIRE

™ EEUXNE

BtS Gaia 1 CSST HIRAEMER T

Bak LsXX&

Al BREHI 2 R 6 WL BT ST v =X

RIE BEWMXNE

KF AL E R i G IR (2024 E5)

BiFF KEASEEWNIL

BTSN KT EES

FEiE BERAZE

Abstract. The motion of the Solar System barycenter (SSB), the spatial origin of the
International Celestial Reference System, causes a directional displacement known as
secular aberration. The secular aberration drift caused by the galactocentric
acceleration of the SSB has been modeled in the third generation of the International
Celestial Reference Frame. We aim to address another secular aberration drift effect
due to the change in the line-of-sight direction and study its implications for stellar
proper motions. We derived a complete formula for the secular aberration drift and
computed its influence on stellar proper motion based on the astrometric data in Gaia
Data Release 3. We find that the secular aberration drift due to the change in the



line-of-sight direction tends to decrease the observed proper motions for stars with
galactic longitudes between 0°and180 <, and increase the observed proper motion for
stars in the remaining region. If this secular aberration drift effect is ignored, it will
induce an additional proper motion of > 1 mas / yr for 84 stars and > 0.02 mas / yr for
5 944 879 stars, which is comparable to or several times greater than the typical
formal uncertainty of the Gaia proper motion measurements at G < 13. The secular
aberration drift due to the change in the line-of-sight direction and the acceleration of
the SSB should be modeled to make the stellar reference frame consistent with the
extragalactic reference frame.
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On the isolation of hot Jupiters

RELA ZHIMEXZFE

The formation and evolution of hot Jupiters have long intrigued the exoplanetary
science community, particularly due to their unexpected presence in close-in orbits,
challenging traditional models of planet formation. In our recent studies, we explore
various aspects of hot Jupiter formation and dynamical histories, particularly focusing
on the prevalence of nearby planetary companions.Through a comprehensive analysis
of transit timing variation data from the full 4-year Kepler dataset, we find that at least
12% =6% of hot Jupiters and 70% = 16% of warm Jupiters likely possess nearby
planetary companions. This suggests that a subset of short-period Jupiters may form
via disk migration. However, disk migration dose not guarantee the presence of
nearby companions for hot Jupiters. Our N-body simulations of early formation
history reveal that hot Jupiter systems are highly susceptible to dynamical instabilities
following gas disk dispersal, regardless of whether they initially emerge in resonant
chains. Post-disk instabilities tend to isolate hot Jupiters more than warm Jupiters,
with general relativity playing a crucial role in the formation of solitary hot Jupiters.

BFUEN 3 2 B ¥ 5K AN S 3 KR
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Through the Rossiter-McLaughlin effect, some hot Jupiters were found spin-orbit
misalignment or even retrograde orbits. The reasons for the high obliquity of hot
Jupiters can be divided into two cases, summarizing the earlier literature. First, the
host star's spin becomes misaligned with the planetary disk primordially due to
chaotic accretion during the late stage of star formation, the magnetic interaction
between the stars and the planetary disk, etc. Second, the orbital inclination of the
individual planet can be excited due to dynamical mechanisms such as planet-planet
scattering, the Lidov-Kozai cycle, and secular chaos within the framework of
Newtonian mechanics. This article reveals the third case: with the framework of
general relativity, the post-Newtonian spin-orbit coupling term causes precessions of
the host star's spin around the orbital angular momentum. Moreover, the deviation of
the spin orientation of the star from the normal planetary disk becomes larger due to
higher inclined orbits of the close planets or companion stars. The varying amplitude
and period of the precession of the spin of the star and planet have been obtained



theoretically which agrees well with the numerical results.
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Soft X-ray prompt emission from a high-redshift

gamma-ray burst EP240315a

XHPERFRERIX S

Long gamma-ray bursts (GRBs) are believed to originate from core collapse of
massive stars. High-redshift GRBs can probe the star formation and reionization
history of the early universe, but their detection remains rare. Here we report the
detection of a GRB triggered in the 0.5—4 keV band by the Wide-field X-ray Telescope
(WXT) on board the Einstein Probe (EP) mission, designated as EP240315a, whose
bright peak was also detected by the Swift Burst Alert Telescope and Konus-Wind
through off-line analyses. At a redshift of $z=4.859S, EP240315a showed a much
longer and more complicated light curve in the soft X-ray band than in gamma-rays.
Benefiting from a large field-of-view (S\sim$3600 deg$”2S) and a high sensitivity,
EP-WXT captured the earlier engine activation and extended late engine activity
through a continuous detection. With a peak X-ray flux at the faint end of previously
known high-SzS GRBs, the detection of EP240315a demonstrates the great potential
for EP to study the early universe via GRBs.

Magnetar emergence in a peculiar gamma-ray burst

from a compact star merger

E  DBERFERERIXE
The central engine that powers gamma-ray bursts (GRBs), the most powerful
explosions in the universe, is still not identified. Besides hyper-accreting black holes,
rapidly spinning and highly magnetized neutron stars, known as millisecond

magnetars, have been suggested to power both long and short GRBs. Indirect
indications of a magnetar engine in these merger sources have been observed in the



form of plateau features present in the X-ray afterglow light curves of some short
GRBs. Nevertheless, smoking gun evidence is still lacking for a magnetar engine in
short GRBs. Here we present a comprehensive analysis of the broad-band prompt
emission data of a peculiar, very bright GRB 230307A. Despite its apparently long
duration, the prompt emission and host galaxy properties are consistent with a
compact star merger origin, as suggested by its association with a kilonova. More
intriguingly, an extended X-ray emission component shows up as the y-ray emission
dies out, signifying the emergence of a magnetar central engine.

Shear Particle Acceleration in Structured Gamma-Ray
Burst Jets: the Physical Origin of the Band Function

and its Applications

EiRF SRS

The radiation physics of gamma-ray bursts (GRBs) remains an open question. Based
on the simulation analysis and recent observations, it was proposed that GRB jets are
composed of a narrow ultra-relativistic core surrounded by a wide sub-relativistic
cocoon. We show that emission from the synchrotron radiations and the synchrotron
self-Compton (SSC) process of shear-accelerated electrons in the mixed jet-cocoon
(MJC) region and internal-shock-accelerated electrons in the jet core is potentially
explained the spectral characteristics of the prompt gamma-rays. Assuming an
exponential-decay velocity profile, the shear flow in the MJC region can accelerate
electrons up to S\gamma_{\rm e,\max} \sim 1074S$ for injected electrons with
S\gamma_{\rm e,inject}=3 \times 10725, if its magnetic field strength (SB_{\rm cn}$)
is $100S G and its inner-edge velocity (S\beta_{\rm cn, 0}$) is 0.9c. The cooling of
these electrons is dominated by the SSC process, and the emission flux peaks at the
keV band. In addition, the energy flux of synchrotron radiations of internal-
shock-accelerated electrons (S\gamma_e=107{4}\sim 107{5}S) peaks at around the
keVS-SMeV band, assuming a bulk Lorentz factor of 300, a magnetic field strength of
S\sim 107{6}S G for the jet core. Adding the flux from both the jet core and the MJC
region, the total spectral energy distribution (SED) illustrates an similar
characteristics as the broadband observations of GRBs. The bimodal and Band-Cut
spectra observed in GRBs 090926A, 131108A, and 160509A can be well fit with our
model. The derived $B_{\rm cn}$ varies from 54 G to 450 G and S\beta_{\rm cn,0}=0.
83\sim 0.915c



Neutron Star Mergers as the Dominant Contributor to

the Production of Heavy Elements

P ItmXZE

heavy elements beyond iron through SrS-process nucleosysthesis in the universe.
However, recent identifications of kilonovae following long-duration gamma-ray
bursts, such as GRB 211211A and GRB 230307A, has sparked discussions about the
potential of neutron star-white dwarf mergers to also produce neutron-rich ejecta
and contribute to the production of heavy SrS-process elements.

In this work, we estimate the contribution of binary neutron star mergers to the total
mass of SrS-process elements in the Milky Way and investigate the possibility of
neutron star-white dwarf mergers as alternative astrophysical sites for Sr$-process
nucleosynthesis through an analysis of the total mass of the Sr$-process elements in
the Milky Way. Our results reveal that binary neutron star mergers can sufficiently
account for the Galactic heavy SrS-process elements, suggesting that these events
are the dominant contributor to the production of heavy SrS-process elements in the
Milky Way. Considering the total mass of SrS-process elements in the Milky Way and
the higher occurrence rate of neutron star-white dwarf mergers, it is unlikely that
such mergers can produce a significant amount of neutron-rich ejecta, with the
generated mass of SrS-process elements being lower than $0.005M_{\odot}s.

A bright electron-positron pair annihilation line in GRB

221009A

W FPERFRSEEYIERHA TR

Ultra-relativistic jets are believed to play important role in producing prompt
emission and afterglow of gamma-ray burst (GRB), but the nature of the jet is poorly
known owing to the lacking of decisive features observed in the prompt emission. A
series of bright, narrow and regularly-evolving MeV emission line detected in the
brightest-of-all-time GRB 221009A provide unprecedented opportunity to probe GRB
jet physics. The time evolution of the central energy of the line with power-law index
S-1S$ is naturally explained by high-latitude curvature effect. Under the assumption
that the line emission is generated in the prompt emission by Se*\pm$ pair
production, cooling and annihilation in the jet, we can strictly constrain jet physics
with observed line emission properties. We find the radius of the emission region is
Sr\sim107{16}Scm. The narrow line width of $S10\%$ implies that pairs cool fast
down to non-relativistic state within a time of tenth of the dynamical time. This



requires a magnetic-field energy density much larger than the prompt gamma-ray
energy density in the jet, implying a magnetic field dominated jet. The temporal
behavior of line flux suggests some angle dependence of line emission. We also
discuss the difficulties of other scenarios to interpret the observed emission line.

A neutron capture explanation for the 10 MeV line in

GRB 221009A

FRIEWR FEKRE
The brightest ever gamma-ray burst (GRB) 221009A displays a significant emission
line around 10 MeV. We propose that the emission line could be explained with the
2.223 MeV gamma-rays followed by neutron capture with a proton in the rest frame.
The measured line profile can be adequately fitted with a neutron capture model
that involves thermal broadening and a bulk Doppler shift. The spectral fitting reveals
a temporal evolution of the line emitting region: the Doppler factor varied from 5.1
to 2.1 with a temperature increase from 300 keV to about 900 keV. About 10-2
solar mass of deuteriums were produced in the process.We argue that the neutron

capture can take place in the outer shell of a structure jet. Disk winds could be
another possible site.

On the External Inverse Compton Scattering off the

Prompt Emission in GRB 221009A

HiFE BRARE

The smooth temporal profile of the TeV emission in GRB 221009A suggests that it
originates from a TeV afterglow driven by an external shock. The temporal overlap
between the prompt MeV emission and the early TeV afterglow indicates that
external inverse Compton scattering (EIC) between the prompt MeV photons and the
afterglow electrons is inevitable. Since the energy density of the prompt emission is
much higher than that of the afterglow during the early phase, the cooling of
afterglow electrons is dominated by the EIC process. The EIC scattering rate is
influenced by the anisotropy of the seed photon field, which depends on the radii of
the internal dissipation (SR_{\rm dis}S) and the external shock (SR_{\rm ext}$). We
investigate the EIC process with different SR_{\rm dis}$, as its value remains unclear.
Our findings show that, for varying SR_{\rm dis}$, the EIC scattering rate can differ by



a factor of $\sim 0.3-0.6S. For GRB 221009A, the EIC emission dominates during the
early rising phase of the TeV afterglow. This later transitions to a phase dominated by
the synchrotron self-Compton (SSC) emission. Additionally, if SR_{\rm dis} \sim
R_{\rm ext}S, the irradiation from the prompt emission could lead to
S\gamma\gamma$ absorption of TeV photons. In this scenario, absorption by
prompt MeV photons could account for the early rapid rise observed in the TeV
afterglow light curve of GRB 221009A.
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It is generally believed that long-duration GRBs are associated with massive star
core-collapse, whereas short-duration GRBs are associated with mergers of compact
star binaries. However, growing observations have suggested that oddball GRBs do
exist, and multiple criteria (prompt emission properties, supernova/kilonova
associations, and host galaxy properties) rather than burst duration only are needed
to classify GRBs physically. In this oral talk, | will introduce our recent works on GRBs
with peculiar physical origins, including the peculiar short bursts GRB 200415A and
GRB 231115A originating from magnetar giant flares, the peculiar short burst GRB
200826A originating from a core-collapse, and the peculiar long burst GRB 211211A
originating from a compact star merger. These gamma-ray bursts with peculiar
physical origins demonstrate the diversity of progenitor of gamma-ray bursts. Finally,
| also want to introduce our self-developed GRB data analysis tools, which ara
already public in github.
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The study of the central engine of gamma-ray bursts (GRBs) can offer specific insight
into extreme conditions physics. However, it’s uneasy to conclude the properties of a
certain GRB. Finding clues of central engine activities in the prompt and afterglow
emission is a popular method. By combining the X-ray flare and plateau in the
afterglow phase, we suggest that some of the central engines have a magnetar-disc
configuration. In this scenario, the magnetar’s magnetosphere size and its
re-magnetized process are studied. In the afterglow of GRB 050904, possible
Quasi-Periodic Oscillation (QPO) signature throughout the internal plateau and the
subsequent sharp decay (slope ~ -6). One can’t be readily explained by a massive
magnetar scenario but favors a Kerr black hole powered BZ jet scenario. Therefore,
one potential clue for distinguishing between these two engines lies in whether QPO
signature throughout the entire plateau and the subsequent sharp decay, as the
magnetar scenario suggests a collapse at the end of the plateau.

The Progenitor and Central Engine of short-duration

GRB 201006A associated with a coherent radio flash

HiR | HBXZF

Recently, the detection of a coherent radio flash associated with short GRB 201006A,
occurring 76.6 minutes after the burst, has attracted great attention. However, the
physical origin of the coherent radio flash remains in debate. By reanalyzing its data
observed by Fermi and Swift, we find that an early radio afterglow as the physical
origin of the radio flash can be ruled out, but the coherent radio emission seems to
be consistent with the hypothesis of a supramassive magnetar as the central engine
collapsing into a black hole. Within this scenario, the derived magnetar surface
magnetic field (Bp) and the initial spin period (P0O) fall into a reasonable range, but
require to prefer a low value of nR = 10-7 or 10-6. Moreover, the calculated low-¢
value and Ey,iso —Ep correlation of GRB 201006A also support to the progenitor from
merger of compact stars. No detected the kilonova emission associated with GRB
201006A to compare with the upper limits of optical observations is also discussed.
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The delay optical emission in BHXRBs
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We investigate all publicly available observations of black hole binaries in the RXTE
archive and search the optical and infrared(OIR) data during the corresponding
epochs. It is widely observed that during the rising and decaying state, the Compton
luminosity manifests as a flare through the process of model fitting and subsequent
calculations of luminosity. We analyze the time lags between OIR and Compton
luminosity by using the interpolated cross-correlation function(ICCF). We find in the
rising state, the OIR flare is generally occurs before Compton luminosity for a few
days. On the contrary, in the decaying state, the OIR flare always lags to Compton
luminosity range from 6 days to 36 days. We conducted simulations to incorporate
the time delay of GX 339-4 in its decaying states, and provided a reasonable
explanation for the time delay during the rising hard states.

The delayed radio emission in the black hole X-ray

binary MAXI J1348-630

IR EiXKEF

Multi-wavelength observations are essential to understand the coupling between the
accretion flow and the jet in black hole X-ray binary (BHXRB). We investigate the
X-ray and radio emissions in MAXI J1348-630 during its 2019 outburst. For the first
time, we find that the radio emission lags behind the X-ray Comptonization emission
by about 3 days during the rising phase covering the rising hard state and the
following soft state. Such a long radio delay indicates that, in this source, the
Comptonization emission most likely originates from the advection-dominated
accretion flow (ADAF) rather than the jet during the rising phase. Further, we study
the correlation between the X-ray Comptonization and radio emissions in a broad
X-ray energy band 0.1-100 keV. During the rising phase, considering the radio delay
of ~ 3 days, we obtain a slope B = 3.04 + 0.93, which is much steeper than the
previously reported B = 0.6 or 1.40 using the total luminosity in the limited band (e.g.,
1-10 keV). During the mini-outburst, the radio-Compton correlation becomes shallow
with the correlation slope B = 1.11+0.15. These indicate an intrinsic difference in the
accretion-jet coupling physics between the main outburst and the mini-outburst.
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Study the inner Flow Geometry of Accreting X-ray

Binaries: from the theory to observation

X2 EhiTEekZE

In an X-ray binary system, the central compact object, neutron star (NS) or black
hole(BH), accretes matters from the companions. The matter orbits at very high
velocities near the compact object, introducing a few milliseconds dynamical
time-scales. X-ray emissions from this matter provides direct way to probe the strong
gravity field near compact objects. In this talk, | will give a brief introduction to
X-ray binary systems and the related spectral-timing studies involved in the new
generation of X-ray observatories, and further how those results help us better
understand the inner flow geometry of XRB systems.

Mass function of stellar black holes as revealed by the

LIGO-Virgo-KAGRA observations

BV ARKFE

Ninety gravitational wave events have been detected by the LIGO-Virgo-KAGRA
network and are released in the Gravitational-Wave Transient Catalog. Among these



events, 83 cases are definitely binary black hole mergers since the masses of all the
objects involved significantly exceed the upper limit of neutron stars. The black holes
in these merger events naturally form two interesting samples, a pre-merger sample
that includes all the black holes before the mergers and a post-merger sample that
consists of the black holes generated during the merging processes. The former
represents black holes that once existed in the Universe, while the latter represents
newly born black holes. Here we present a statistical analysis on these two samples.
The non-parametric S\tau$ statistic method is adopted to correct for the
observational selection effect. The Lynden-Bell's SC*{-}S method is further applied to
derive the mass distribution and density function of black holes. It is found that the
mass distributioncan be expressed as a broken power-law function. More
interestingly, the power-law index in the high mass region is comparable for the two
samples. The number density of black holesis found to depend on redshift as $\rho(z)
\propto z7{-2.06}S -- $z7{-2.12}$ based on the two samples. Implications of these
findings on the origin of black holes are discussed.
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A physical model for radio and X-ray correlation in black

hole X-ray binaries
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Fast Radio Bursts with Narrow Beaming Angles Can



Escape from Magnetar Magnetospheres

ERR PERZEAXE

Fast radio bursts (FRBs) are millisecond duration transients observed in the radio
band, with their origin and radiation mechanism remaining unclear to date. Growing
evidence indicates that at least some FRBs originate from magnetars and are likely
generated within the magnetospheres of these highly magnetized neutron stars.
However, a recent study suggested that FRBs originating from mag- netar
magnetospheres would be scattered by magnetospheric electron—positron pair
plasma, making it impossible for them to escape successfully. In this paper, we first
demonstrate that the scattering effect can be greatly attenuated if the angle
between the FRB propagation direction and the background magnetic field is ~
107{-2} rad or smaller. When the angle is around 10*{-1} rad, the beaming effect of
FRBs becomes significant in reducing scattering. Such FRBs have small transverse
spatial sizes, which can help them instantly push the front plasma laterally out of the
radiation region. This significantly mitigates the FRB-induced two-photon annihilation
reaction, y + y > e- + e+, which was previously regarded as a key factor hindering
the propagation of FRBs. A critical radiation cone half-opening angle between 107 {-3}
- 1072} rad is found for an FRB with isotropic luminosity Liso ~ 107 {42} erg s-1 and
emitted at a radius rem < 1079 cm in the magnetosphere of a magnetar. Smaller
beaming angles and larger emission radii can be more advantageous for the
propagation of FRBs in magnetospheres. Our result supports the scenario that FRBs
could originate from magnetar magnetospheres.
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Investigating off-pulse gamma-ray emission from

millisecond pulsars

BI5F FERFERESURNE

Significant off-pulse emission has been detected in some millisecond pulsars (MSPs),
and exploring their physical origin could greatly benefit the study of radiation
mechanisms. Motivated by this, we report our analysis of 15 years of Fermi-LAT data
for 35 MSPs, focusing particularly on the emission in the off-pulse phase. Twelve
MSPs exhibit substantial off-pulse emission (TS > 25), and eight of them show a
significant cutoff (TScutoff > 9) in their energy spectra, suggesting that the emission
originates from the magnetosphere. The remaining four MSPs have power-law
shaped energy spectra (TScutoff < 9) and point-like spatial distributions (TSext < 16).
To investigate whether the emission originates from other radiation processes, such
as ICS of electrons, we added an extra power-law component to the original model
and refitted the data for these four MSPs. No significant ICS component was found
for any of them, suggesting that the emission is also of magnetospheric origin. This
approach provides a new way to discern the origin of pulsar radiation, and the
detection of significant off-pulse emission from the magnetosphere can serve as a
powerful discriminator for emission models. Moreover, we obtained the
phase-resolved spectra of PSR J0614-3329, the brightest source in our samples, to
provide another important diagnostic for model comparisons. Finally, we investigated
high-energy emission above 25 GeV and found that only two MSPs, J0614-3329 and
J1536-4948, exhibit high TS values.

An X-ray Shell Reveals the Supernova Explosion for



Galactic Microquasar SS 433

ithZEfE BRAE

How black holes are formed remains an open and fundamental question in
Astrophysics. Despite theoretical predictions, it lacks observations to understand
whether the black hole formation experiences a supernova explosion. Here we
report the discovery of an X-ray shell north of the Galactic micro-quasar SS 433
harboring a stellar-mass black hole spatially associated with radio continuum and
polarization emissions, and an HI cloud. Its spectrum can be reproduced by a 1-keV
under-ionized plasma, from which the shell is inferred to have been created by a
supernova explosion 20-30 kyr ago and its properties constitute evidence for
canonical SN explosions to create some black holes. Our analysis precludes other
possible origins including heated by jets or blown by disk winds. According to the
lower mass limit of the compact object in SS 433, we roughly deduced that the
progenitor should be more massive than 25 Ms. The existence of such a young
remnant in SS 433 can also lead to new insights into the supercritical accretion in
young microquasars and the y-ray emission of this system. The fallback ejecta may
provide accretion materials within tens of thousands of years while the shock of the
supernova remnant may play a crucial role in the cosmic ray (re)acceleration.

On the dynamical evolution of the asteroid belt in a

massive star-neutron star binary

PR BRKF

Some fast radio bursts (FRBs) exhibit repetitive behaviors and their origins remain
enigmatic. It has been argued that repeating FRBs could be produced by the
interaction between a neutron star and an asteroid belt. Here we consider the
systems in which an asteroid belt dwells around a massive star, while a neutron star,
as a companion of the massive star, interacts with the belt through gravitational force.
Various orbital configurations are assumed for the system. Direct N-body simulations
are performed to investigate the dynamical evolution of the asteroids belt. It is found
that a larger orbital eccentricity of the neutron star will destroy the belt more quickly,
with a large number of asteroids being scattered out of the system. A low inclination
not only suppresses the collisions but also inhibits the ejection rate at early stages.
However, highly inclined systems may undergo strong oscillations, resulting in the
Kozai--Lidov instabilities. Among the various configurations, a clear periodicity is
observed in the collision events for the case with an orbital eccentricity of 0.7 and
mutual inclination of 0. It is found that such a periodicity can be sustained for at least
8 neutron star orbital periods, supporting this mechanism as a possible explanation



for periodically repeating FRBs. Our studies also suggest that the active stage of
these kinds of FRB sources should be limited, since the asteroid belt would finally be
destroyed by the neutron star after multiple passages.
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Gravitationally exciting a relativistic star

wiE BEKFE

In this talk we will describe the formalism of driving a relativistic neutron star under
external tidal field. If time permits we will also show some numerical implementation
in the fully relativistic regime.
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The broadband spectral energy distribution study of

Fermi bright BL Lac objects
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Understanding the phenomenological and intrinsic

blazar sequence using a simple scaling model

BkGE #IImEXS

The blazar sequence, including negative correlations between radiative luminosity
Lrad and synchrotron peak frequency v, and between Compton dominance Y and v, is
widely adopted as a phenomenological description of spectral energy distributions
(SEDs) of blazars, although its underlying cause is hotly debated. In particular, these
correlations turn positive after correcting Doppler boosting effect. In this work, we
revisit the phenomenological and intrinsic blazar sequence with three samples,
which are historical sample (SEDs are built with historical data), quasi-simultaneous
sample (SEDs are built with quasi-simultaneous data) and Doppler factor corrected
sample (a sample with available Doppler factors), selected from literature. We find
that phenomenological blazar sequence holds in historical sample, but does not exist
in quasi-simultaneous sample, and intrinsic

correlation between Lrad and v becomes positive in Doppler factor corrected sample.
We also analyse if the blazar sequence still exists in subclasses of blazars, i.e.
flat-spectrum radio quasars and BL Lacertae objects, with different values of Y. To
interpret these correlations, we apply a simple scaling model, in which physical
parameters of the dissipation region are connected to the location of the dissipation
region. We find that the model generated results are highly sensitive to the chosen
ranges and distributions of physical parameters. Therefore, we suggest that even
though the simple scaling model can reproduce the blazar sequence under specific
conditions that have been fine-tuned, such results may not have universal
applicability. Further consideration of a more realistic emission model is expected.
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Exploring variation of broad-line profile in strong

variable AGNs
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Stellar Black Holes Can “Stretch” Supermassive Black

Hole Accretion Disks
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An Explanation for Overrepresentation of Tidal

Disruption Events in Post-starburst Galaxies

EBMH EhREXE

Tidal disruption events (TDEs) provide a valuable probe in studying the dynamics of
stars in the nuclear en- vironments of galaxies. Recent observations show that TDEs
are strongly overrepresented in post-starburst or "green valley" galaxies, although
the underlying physical mechanism remains unclear. Considering the pos- sible



interaction between stars and active galactic nucleus (AGN) disk, the TDE rates can
be greatly changed compared to those in quiescent galactic nuclei. In this work, we
revisit TDE rates by incorporating an evolving AGN disk within the framework of the
"loss cone" theory. We numerically evolve the Fokker-Planck equations by
considering the star-disk interactions, in-situ star formation in the unstable region of
the outer AGN disk and the evolution of the accretion process for supermassive black
holes (SMBHs). We find that the TDE rates are enhanced by about two orders of
magnitude shortly after the AGN transitions into a non-active stage. During this
phase, the accumulated stars are rapidly scattered into the loss cone due to the
disappearance of the in- ner standard thin disk. Our results provide an explanation
for the overrepresentation of TDEs in post-starburst galaxies.

Simulations on the collision between debris and torus: a
possible channel for forming fast-rise and long-delayed

radio outburstin TDE

B=4L ERREEXE

The geometrically thick dusty torus structure is believed to exist in the nuclear region
of galaxies (especially in active galactic nuclei, AGNs). The debris stream from a tidal
disruption event (TDE) will possibly collide with the dusty torus and produce a
transient flare. We perform three-dimensional hydrodynamic simulations to model
the dynamical evolution of the interaction between unbound debris and dusty torus.
During the continuous interaction, the shocked material will be spilled out and form
an outflow. We calculate the temporal evolution of the synchrotron emission by
assuming a fraction of the electrons are accelerated into non-thermal distribution.
We find that the radio emission from the debris-torus collision generates a steep rise
and slow decline radio light curve due to the sharp edge and dense gas of dusty torus,
where the radio outburst delays the main optical/X-ray outburst by several years or
even several tens of years. We apply our model to a TDE that happened in a
narrow-line Seyfert | (PS16dtm), where both the radio spectrum and the light curve
can be roughly reproduced. Future high-sensitivity, wide-field-of-view radio surveys
have the opportunity to detect more such radio flares.
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The AMS-02 cosmic ray deuteron flux is consistent with

a secondary origin
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We investigate the propagation of ultraheavy (UH) nuclei as ultrahigh-energy cosmic
rays (UHECRs). We show that their energy loss lengths at less than ~300 EeV are
significantly longer than those of protons and intermediate-mass nuclei and that the
highest-energy cosmic rays with energies beyond ~EeV, including the Amaterasu
particle, may originate from such UH-UHECRs. We derive constraints on the
contribution of UH-UHECR sources and find that they are consistent with energy
generation rate densities of UHECRs from collapsars and neutron star mergers.
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Nuclear de-excitation lines as a probe of low-energy



cosmic rays

ik PERFEAXE

Low-energy cosmic rays (LECRs) contribute substantially to the energy balance of the
interstellar medium and play a significant role in the heating and chemistry of gas,
which consequently impact the star formation process. Despite the current
difficulties of studying LECRs directly, in the near future, next-generation MeV
telescopes will provide us with unique opportunities for indirect research of LECRs
through nuclear de-excitation lines that are produced via the interaction of LECRs
and interstellar medium. Here we present results on the production of MeV
de-excitation lines from different LECR sources combining the numerical treatment of
nuclear reactions using the code TALYS. We estimated the possible MeV lines from
the assumed CR point source and supernova remnant Cas A, and investigated the
possible detectability of MeV line emission from Cas A against the newly measured
diffuse Galactic background in the MeV band given the capability of the proposed
MeV telescopes. Moreover, it was argued that the high ionization rate at the central
molecular zone (CMZ) in the Galactic Center is mainly caused by LECRs. We
considered two types of additional LECR components and found that only very soft
anomalous CR components can explain such a high ionization rate. We also
calculated the MeV line emission, discussed the detectability of next-generation MeV
instruments, and found that future MeV observations can be used to pin down the
origin of the high ionization rate in the CMZ.

Fermi-LAT Search for Pulsar Wind Nebula and Pulsar
Halo
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Non-Gaussian statistics of nanohertz stochastic

gravitational waves

BE LXK

Recent detection of nHz stochastic gravitational wave background (SGWB) by
multiple pulsar timing arrays (PTAs) has stimulated intensive discussions about its
origin. Either supermassive black hole binaries (SMBHBs) or processes in the early
universe may be the sources. The key difference between the two lies in the statistics
of GW amplitude. In particular, the often assumed Gaussian random SGWB does not
accurately describe the col-

lective emission from SMBHBs. In this work, we semi-analytically study the
non-Gaussian statistics of SGWB expected from SMBHBs. We find that interference
between individual SMBHBs plays a vital role in shaping the non-Gaussian statistics.
Implementing the non-Gaussian statistics developed in this work, we investigate the
sensitivity of current and future PTA datasets in distinguishing the origin of the SGWB.
Our findings indicate that, contrary to recent claims in the literature, the current PTA
sensitivity is insufficient to constrain the population model parameters of SMBHBs.
However, as PTA sensitivity improves and more independent frequency bins emerge
from the noise background, this will become feasible.
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Stochastic Gravitational Wave Background from

Cosmological Neutrino-dominated Accretion Flows

Yunfeng Wei B[ JKZF

We investigate the stochastic gravitational wave background (SGWB) from
neutrino-dominated accretion flows (NDAFs) based on the results of our fallback
core-collapse supernova (CCSN) simulations. We find that the predicted SGWB is
mainly determined by the typical CCSN initial explosion energy and progenitor
metallicity.

For the optimistic cases in which the typical initial explosion energy is low, the SGWB
from NDAFs without disk outflows might be detected by next-generation
space-based interferometers such as DECi-hertz Interferometer Gravitational wave
Observatory and Big Bang Observer. In the low-frequency regime ~107-3 —107-1 Hz,
this background is comparable to that expected from standard inflationary models.
Therefore, the SGWB from NDAFs may become a foreground for research of the
SGWB generated in the inflationary epoch. Combining the diffuse NDAF neutrino
background and SGWB from NDAFs, one may constrain the properties of the CCSNe
and NDAFs.
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GRB 230812B, detected by the Gamma-Ray Integrated Detectors (GRID) mission, is
an exceptionally bright gamma-ray burst (GRB) with a duration of only 3 seconds.
Sitting near the traditional boundary (~ 2 s) between long and short GRBs, GRB
230812B is notably associated with a supernova (SN), indicating a massive star
progenitor. This makes it a rare example of a short-duration GRB resulting from
stellar collapse. Our analysis, using a time-evolving synchrotron model, reveals that
the burst's spectral properties suggest a emission radius of approximately 10414.5
cm. We propose that the short duration of GRB 230812B is due to the combined
effects of the central engine's activity time and the time required for the jet to break
through the stellar envelope. Our findings provide another case that challenges the
conventional view that short-duration GRBs originate exclusively from compact
object mergers, demonstrating that a broader range of durations exists for GRBs
arising from the collapse of massive stars.
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The Multiband Emission of the two-component
Gamma-Ray Burst jet influenced by progenitor winds

within the Accretion Disk of Active Galactic Nuclei

[RisH EhRERXE

Gamma-ray bursts (GRBs), both from merger of binary compact objects (short
GRBs) and collapse of massive stars (long GRBs), are expected to occur in the dense
environments, e.g., the accretion disk of active galactic nuclei (AGN). The
propagating of GRB jets in such dense environment will result in multiband transients.
Investigating the properties of these transients plays important roles in their
identification, understanding the jet structure and constraining population of the star
and compact object in AGN disks. In this work, we intend to study the propagation
and emission of a two-component GRB jet (a fast narrow component and wide slow
one) in the AGN disk. We consider the influence of wind from the short and long GRB
progenitors, which would reconstruct the surrounding density distribution and form
a cavity in the AGN disk. We find that the long GRB jets will be chocked, the
dynamcis and the emission are resemble to the case without cavity. The narrow and
wide cocoon breakout emission can be detected by EP and HXMT, respectively. For
short GRBs, we expect a non-thermal afterglow emission from the wide jet and a
cocoon breakout emission from the chocked narrow jet, which can be monitored by
EP and HXMT, respectively. Therefore, the joint observations by EP and HXMT might
be helpful to distinguish the type of GRBs in the AGN disk and the jet components.

Event rates of short gamma-ray bursts originated from

compact binary mergers in the era of multiple missions

HFE= HEIMEXS

There have been many studies on the event rate of long GRBs, but due to the lack of
SGRBs event, there is no systematic comparison between the event rate of SGRBs
and the star formation rate. SGRBs are generally thought to be the result of merger
events and more complex than the process of stellar collapse. The purpose of this



paper is to present a comparative analysis of event rate based on the reported SGRBs
combined with delayed star formation rate. For the classification of SGRBs by
different detectors, we apply three delay time models to analyse the event rate of
these merger events using the traditional parametric approach without considering
redshift evolution and luminosity evolution. We finally find that the event rate of
SGRBs at low redshift (z <1) is beyond any delayed SFR. We think that the event rate
of SGRBs reflects the current evolution of the universe.
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A Most-Energetic-Ever-Detected X-ray Stellar Flare

Discovered by Lobster Eye Imager for Astronomy

Fik BERKXXE
LEIA (Lobster Eye Imager for Astronomy) detected a new X-ray transient on
November 7, 2022, identified as a superflare event occurring on a nearby RS
CVn-type binary HD 251108. The flux increase was also detected in follow-up
observations at X-ray, UV and optical wavelengths. The flare lasted for about forty
days in soft X-ray observations, reaching a peak luminosity of ~1.1x10734 erg/s in
0.5--4.0 keV, which is roughly 60 times the quiescent luminosity. Optical brightening
was observed for only one night. The X-ray light curve is well described by a double



“FRED” (fast rise and exponential decay) model, attributed to the cooling process of a
loop arcade structure formed subsequent to the initial large loop with a half-length
of ~1.8 R*. Time-resolved X-ray spectra were fitted with a two-temperature apec
model, showing significant evolution of plasma temperature, emission measure, and
metal abundance over time. The estimated energy released in the LEIA band is
~3x10739 erg, suggesting this is likely the most energetic X-ray stellar flare detected
to date.

Bridging the Gap: GRB 230812B — A Three-Second
Supernova-Associated Burst Detected by GRID CubeSat
Mission

EIRF BHEXE

GRB 230812B, detected by the Gamma-Ray Integrated Detectors (GRID) mission, is
an exceptionally bright gamma-ray burst (GRB) with a duration of only 3 seconds.
Sitting near the traditional boundary (~ 2 s) between long and short GRBs, GRB
230812B is notably associated with a supernova (SN), indicating a massive star
progenitor. This makes it a rare example of a short-duration GRB resulting from
stellar collapse. Our analysis, using a time-evolving synchrotron model, reveals that
the burst's spectral properties suggest a emission radius of approximately 10714.5
cm. We propose that the short duration of GRB 230812B is due to the combined
effects of the central engine's activity time and the time required for the jet to break
through the stellar envelope. Our findings provide another case that challenges the
conventional view that short-duration GRBs originate exclusively from compact
object mergers, demonstrating that a broader range of durations exists for GRBs
arising from the collapse of massive stars.
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Previous studies on the fitting of spectral energy distributions (SEDs) often apply the
external-Compton  process to interpret the high-energy peak of
low-synchrotron-peaked (LSP) BL Lac objects (LBLs), despite the lack of strong broad
emission lines observed for LBLs. In this work, we collect quasi-simultaneous
multiwavelength data of 15 LBLs from the Fermi fourth LAT AGN catalogue (4LAC).
We propose an analytical method to assess the necessity of external photon fields in
the framework of one-zone scenario. Following derived analytical results, we fit the
SEDs of these LBLs with the conventional one-zone leptonic model and study their jet
physical properties. Our main results can be summarized as follows. (1) We find that
most LBLs cannot be fitted by the one-zone synchrotron-self-Compton (SSC) model.
This indicates that external photons play a crucial role in the high-energy emission of
LBLs, therefore we suggest that LBLs are masquerading BL Lacs. (2) We suggest that
the y -ray emitting regions of LBLs are located outside the broad-line region and
within the dusty torus. (3) By extending the analytical method to all types of LSPs in
Fermi-4LAC (using historical data), we find that the high-energy peaks of some flat
spectrum radio quasars and blazar candidates of unknown types can be attributed to
the SSC emission, implying that the importance of external photons could be minor.
We suggest that the variability time-scale may help distinguish the origin of the
high-energy peak.
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The Study of Jet Formation Mechanism in Fermi Blazars

HAE

The origin of jet launching mainly comes from two mechanisms: the
Blandford-Znajek mechanism and the Blandford-Payne mechanism.However, it is in
debate which one is dominating in blazars.In this work, we used a sample of 937
\textit{Fermi} blazars to study the jet formation mechanism. We studied the
correlation between the jet power and the accretion rate, as well as the comparison
between jet power estimated by SED fitting and that estimated by theoretical
formula and radio flux density. Our results suggest that there is no correlation
between jet power estimated by SED fitting and the accretion rate for BL Lacs, while
a positive and weak correlation exists for FSRQs.Meanwhile, to confirm whether BP
and BZ mechanism is sufficient to launch the jet for FSRQs and BL Lacs, we compare
the theoretical jet power with that estimated by SED fitting, as well as that by radio
emission. We found that the jet power for most of the two subclasses estimated by
SED fitting cannot be explained by either the BP or BZ mechanism.While the jet
power for most FSRQs estimated by radio flux density can be explained by the BP
mechanism, and most BL Lacs can be explained by the BZ mechanism.We also found
that FSRQs have higher accretion rates than BL Lacs, implying different accretion
disks around their central black holes: FSRQs typically have standard disks, while BL
Lacs usually have ADAF disks.
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X-ray study of the IC1262 group of galaxies with C

handra
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We analyze the Chandra observation data of galaxy group 1C1262, and find that the
brightness discontinuity, located about 17 kpc east of the X-ray peak, is a cold front
with a Mach number of M=0.7. Furthermore, the line-of-sight velocity distribution of
the member galaxies supports two subgroups, with the lower subgroup having an
average velocity of 9 280+<80>_<170> and a dispersion velocity of 320+<80>_<120>,
and the higher subgroup with an average velocity of 9 960+<30>_<20> and a
dispersion velocity of 110+<20>_<30>. This indicates the 1C1262 galaxy group is
undergoing a major merger with a merger mass ration of approximately 3:1. It should
to be noted that the higher subgroup includes IC 1262, the brightest galaxy of the
group, and other three galaxies. All of them are very close in terms of both visual
velocity and sky plane. This supports that the cold front is likely associated with this
merger, rather than AGN activity in the center of galaxy 1C1262 with jet directions
almost parallel to the edge of the cold front.

The Fundamental Planes of Black Hole Activity for

Blazars
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Effects from Dark Matter Halos on X-ray Pulsar Pulse

Profiles
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Mapping Anisotropies in the Stochastic

Gravitational-Wave Background with TianQin

ZFHE PLXZF

In the milli-Hertz frequency band, stochastic gravitational-wave background can be
composed of both astronomical and cosmological sources, both can be anisotropic.
Numerically depicting these anisotropies can be critical in revealing the underlying
properties of their origins.

For the first time, we perform a theoretical analysis of the constraining ability of
TianQin on multiple moments of the stochastic background.

First, we find that with a one-year operation, for a background with a signal-to-noise
ratio of 16, TianQin can recover the multiple moments up to $I=45.

We also identified a unique feature of the stochastic background skymap, which is
the mirror symmetry along the fixed orbital plane of TianQin.

Thirdly, we explain the difference in anisotropy recovering ability between TianQin
and LISA, by employing the criteria of the singularity of the covariance matrix (which
is the condition number).

Finally, we find that since the different data channel combinations correspond to
different singularities, certain combinations might have an advantage in stochastic
background map-making.

We believe that the findings of this work can provide an important reference to
future stochastic background analysis pipelines.

It can also serve as a guideline for designing better gravitational-wave detectors
aiming to decipher anisotropies in the stochastic background.

Space-based Gravitational Wave Observatories Will Be



Able to Use Eccentricity to Unveil Stellar-mass Binary

Black Hole Formation

FiE PUXFE

Since the first gravitational-wave detection of stellar-mass binary black holes, their
formation mechanism has puzzled the scientific community. Measuring the
eccentricity of these systems offers the possibility of distinguishing between the
various possible formation channels and solving this mystery. However, measuring
eccentricity in ground-based observatories is difficult because eccentricity will have
decayed before the source is visible to such observatories. Space-based
observatories will observe stellar-mass black holes at lower frequencies where
eccentricity may remain measurable. Observing stellar-mass black holes in
space-based observatories is potentially a very computationally challenging task, but
this can be resolved by relying on ground-based observatories to find these systems
and then looking back in data from space-based observatories to find the same
source - so-called "archival searches". In this work, we construct the first template
bank for an archival search that includes eccentricity. We demonstrate that even
though including eccentricity enlarges the bank size by 5 orders of magnitude, such
searches are still feasible given expected computational power and will provide
significantly tighter constraints on the source eccentricity than is possible from only
using ground-based observatories.
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In the milli-Hertz frequency band, stochastic gravitational-wave background can be
composed of both astronomical and cosmological sources, both can be anisotropic.
Numerically depicting these anisotropies can be critical in revealing the underlying
properties of their origins.

For the first time, we perform a theoretical analysis of the constraining ability of
TianQin on multiple moments of the stochastic background.

First, we find that with a one-year operation, for a background with a signal-to-noise
ratio of 16, TianQin can recover the multiple moments up to $I=45.

We also identified a unique feature of the stochastic background skymap, which is
the mirror symmetry along the fixed orbital plane of TianQin.

Thirdly, we explain the difference in anisotropy recovering ability between TianQin
and LISA, by employing the criteria of the singularity of the covariance matrix (which
is the condition number).

Finally, we find that since the different data channel combinations correspond to
different singularities, certain combinations might have an advantage in stochastic
background map-making.

We believe that the findings of this work can provide an important reference to
future stochastic background analysis pipelines.

It can also serve as a guideline for designing better gravitational-wave detectors
aiming to decipher anisotropies in the stochastic background.

Constraining gravitational wave velocities using
gravitational and electromagnetic wave observations of

white dwarf binaries
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Discover the turning point of the Black Hole transient
Swift J1727.8-1613 in fractional rms based on

Insight-HXMT

W =@EAF

We analyze the new black hole transient Swift J1727.8-1613 outburst in 2023 base
on Insight-HXMT, and investigate the timing characteristics of type-C QPO in the flare
state.

By investigating the relationship between the fractional rms and frequency in Swift
J1727.8-1613, we find that the fractional rms has a strong inverse correlation with
frequency below 10 keV, and a weak inverse correlation also appears at 50-100 keV.
This is the first time we have detected the inverse correlation at high energy, and it is
consistent with the energy range of the hard tail component.

Subsequently, we find that the fractional rms of 2-4 keV and 50-100 keV have turning
points around 4 Hz respectively, and correspond to different piecewise-linear
functions.

We do not yet understand the corresponding physical mechanism of these turning
points, and will continue to investigate.
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Search for the Hawking radiation of primordial black

holes: prospective sensitivity of LHAASO



R HFILXFEZR

Primordial black holes (PBHs) with initial mass ~ 5 x 10714 g are evaporating

due to Hawking radiation, leading to bursts of very-high-energy gamma rays. In this
work, we investigate the prospective sensitivity of the Large High Altitude Air Shower
Observatory (LHAASO) to measure the local burst rate density of PBHs. Our findings
reveal that LHAASO is capable of searching for the PBH bursts within a distance ~ 0.1
pc from the sun and thereby measure the local burst rate density ~ 1164 (or 699)
pcr-3 yrr-1 at 99% confidence level during a 3 (or 5) year observing run. This stands
for a sensitivity that is one order of magnitude stronger than the strongest
observational constraint from the High Altitude Water Cherenkov Observatory
(HAWC). In addition, we further suggest an observing strategy

to search for the PBH bursts during upcoming observing runs of LHAASO.

EP #1 LEIA FIE PLIRIE 3
KA HERYEERAXE

Eintein Probe (EP) is a space X-ray observatory to monitor the soft X-ray sky with
X-ray follow-up capability, and was lauched on January 9, 2024. It carried out a series
of performance verification and calibration observation after launch and had begun
scienfic observations since late July. By now, EP has detected more than 30 fast X-ray
transients, and long-term transients of different origin. Of which, some are very
puzzling transients and their nature are still under investigation. In this talk, we will
introduce the strategy we adopt to search for the transeints. For short term
transients, like GRBs and stellar flares, that show high amplitude varibility during one
single exposure, the Bayesian block algotithm is adopted to search for the variabile
signal. While for long-term, and relatively fainter transients, like TDEs, data stacking
is used to increase the detection sensitivity. All these sources have been carefully
identified following a series of cross-matches with astronomical data bases and
multiwavelength catalogues, and also follow-up observations. In this talk, we will give
a brief introduction to the search and multi-wavelength identification for the EP
transients.

EP Al LEIA fJR£IE4T
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The pile-up fraction of EP/FXT based on observation

simulation

HiE  SPERFREEEYIRHAIAR

A simulation study on the sub-threshold joint
gravitational wave-electromagnetic wave observation on

binary neutron star mergers

HZ=E

The maximum-likelihood estimation method for X-ray

spectra with low counts

REREPERZERERK S
For X-ray spectra with low counts, traditional statistics such as chi2 statistic and
Poisson (C) statistic cannot well enough evaluate the goodness-of-fit during model
fitting, because the binning process is usually arbitrary and would result in the loss of
channel information. The maximum-likelihood estimation method is an ideal
alternative method that does not require any binning procedures. We establish the
maximume-likelihood estimation method and test it with fake spectra with low counts.



We also test other methods such as XSPEC fitting, MCMC method and BXA method
for comparison, and we found that the results obtained by the maximum-likelihood
estimation method are better than those obtained by XSPEC fitting. Both the
maximume-likelihood estimation method and MCMC method can obtain pretty good
results, however, the running time of MCMC can be much longer than that of the
maximume-likelihood estimator. Besides, we also look into the effect that the
parameter values have on the results.

We further apply the method to the LEIA observational data and attain some
satisfactory results. In a word, we have established the unbinned
aximum-likelihood estimation method especially for low-count data and proved its
practicability by applying to the real data.

The Evolution of the X-ray Spectra in Tidal Disruption

Events

PREEIRAX S

The evolution of the energy spectrum during black hole tidal disruption events (TDEs)
is an important approach to studying their physical processes. Many observational
sources exhibit a soft X-ray spectrum during the peak of outbursts, which gradually
becomes harder over the course of several years. We have developed a model for the
coexistence of the disk and corona in an super-Eddington accretion state, explaining
the observed radiation of hard X-rays in late-stage TDEs through the inverse Compton
scattering of low-energy particles in the corona. In our model, we replace the
standard disk in the region dominated by radiation pressure with a slim disk, while
the outer region dominated by gas pressure continues to use the standard disk plus
strong corona model. As the accretion rate decreases, the corona gradually moves
inward, resulting in the observed transition of the X-ray spectrum from soft to hard
in TDEs. This behavior is compared with data from sources such as ASASSN-14li,
showing good agreement with observations.

Signatures of the Self-organized Criticality Phenomenon

in Precursors of Gamma-Ray Bursts

FFHIBHBITEXE

Precursors provide important clues to the nature of gamma-ray burst (GRB) central



engines and can be used to contain GRB physical processes. In this Letter, we study
the self-organized criticality in precursors of long GRBs in the third Swift/Burst Alert
Telescope catalog. We investigate the differential and cumulative size distributions of
100 precursors, including peak flux, duration, rise time, decay time, and quiescent
time with the Markov Chain Monte Carlo technique. It is found that all of the
distributions can be well described by power-law models and understood within the
physical framework of a self-organized criticality system. In addition, we inspect the
cumulative distribution functions of the size differences with a g-Gaussian function.
The scale-invariance structures of precursors further strengthen our findings.
Particularly, similar analyses are made in 127 main bursts. The results show that both
precursors and main bursts can be attributed to a self-organized criticality system
with the spatial dimension S = 3 and driven by a similar magnetically dominated
process.

The Black-Hole Entropy within Tsallis Non-Extensive

Statistics

ERRJRZREEIE T KSR B

The non-extensive statistical entropy of black holes is obtained within the Tsallis
non-extensive quantum statistics in the generalized brick-wall model without
introducing any cut-offs, which further gives out the frequency-temperature relation.
By considering the reaction of a black hole radiation in the space-time background,
the non-extensive energy of radiation is also calculated with respect to temperature.

The non-extensive connection is discussed together with possible consequences for
the fate of black holes in the whole stages of evaporation.

All calculations are performed in both Bose-Einstein and Fermi-Dirac fields, whose
results show that the standard relation between them is no longer satisfied in the
non-extensive approach.

Systematic Analysis of Changing-look AGN Variability
Using Optical Light Curve

FEB=E

Changing-look active galactic nuclei (CLAGNs) are a unique population of AGNs that
exhibit the appearance (turn-on) or disappearance (turn-off) of broad emission lines.
This study aims to explore the intrinsic mechanisms of CLAGNs by investigating their
photometric variability using data from the Zwicky Transient Facility (ZTF), which has



provided high-cadence observations over the past five years. We visually inspect and
construct a sample of 90 CLAGNs from the literature, all of which show spectral
transitions with corresponding ZTF light curves. We also create control samples of
type 1 AGNs, type 2 AGNs, and extremely variable quasars (EVQs), matched in
redshift and supermassive black hole mass. We compare color variability, structure
function (SF), and the variability metric S\sigma_{QSO}S, which quantifies how
closely the light curves resemble a damped random walk (DRW) model, between
CLAGNs and the control samples. We find that CLAGNs and EVQs share a similar
distribution and fall within a critical region between type 1 and type 2 AGNs. Our
results support the hypothesis that while CLAGNs and EVQs exhibit similar variability
behaviors, they differ from typical type 1 and type 2 AGNs in bolometric luminosity,
Eddington ratio, and other variability properties.

SHLE R NGC 6251 KRBT Al b BN 5 2 g s

T e | A

HRETZIA 45 A5 B2 RBGE AN S S AR SR, (H 252 BRT- 2RI 25% A 2
HEZRRE T, RS A 2R A0 B S AR AR S R — B U I, RTINS
A Z NGC 6251 HIR R BESS Ll A mTERII Y GeV FE 5T o FRATH — NS e iy (A
FERZIX L PUALS F . 2R R S F =000 ) IO R Y AR Y LA E XN Fermi/LAT
1T 15 SF R R, @I B R IR S, A SIS L 4 A ) S R YA Y L AR
RGeS 4 A LI E i, BAS KF = 8.10. A YT RS ML AL A Fermi/LAT
WM HE, RATES R T BAZ X . SRR E A RIS . S ARRKREE S
U FEAZ X I RE T 2 25 AN (], T S R R R B DRk TR R TR E Y 50% LA b 5
A% 5 3 L I R o s A it 2R 00 R B 2 = N S S 2R = AR A, o
DX FR A -5 S 2 ST [ 22 R g e A 1717 S PR F 0 5 S 2 6 S E 5 o
RS SO B 1 B DTk . NGC 6251 /2[% T Cen A il Fornax A ZAhEE =
A MR _EAIE S35 31 B2 28 A% R R B W IR AFAE AT PR DU 5 5 20 56 U, 36 WS 3
B AR R R W It A7 AE 0 15 S 22 4 56 T B I AR RF 5 o B EORH O BRCIR B
https://ui.adsabs.harvard.edu/abs/2024Ap)...965..163Y/abstract
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IXEE CSO 1 X STk 2 MR B H G B AR S HT, AT XL €SO 1) X
WS N ZABREN S, MARE-ZRGES. (HHXEL: Gan et al.
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In natural phenomena, self-organized criticality is often observed, such as in
earthquakes, solar flares, SGR, and GRB. In previous studies, we investigated the
behavior of X-ray flares from supergiant fast X-ray bursts and X-ray bursts from SGR
J1935+2154, analyzing the cumulative distributions of their characteristic parameters
(including time, energy, and luminosity). The results showed that both the X-ray
flares from supergiant fast X-ray bursts and the X-ray bursts from SGR J1935+2154
exhibited self-organized critical characteristics during the active period in April 2020.
In recent work, based on previous research on the TeV radiation of GRB221009A, we
found evidence of transient radiation participation. We suggest that each TeV photon
may originate from the activities associated with the production of keV-MeV
radiation. Therefore, studying the behavior of TeV photons can provide insights into
the underlying dynamics that are difficult to observe directly. Our findings indicate
that the distribution of waiting times of TeV photons exhibits partial self-organized
critical features.
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X-ray spectral and timing evolution during the outburst

of BHXRB -- a case study of MAXI J1820+070

FIE PERZFRLEESRXE

MAXI J1820+070, a black hole X-ray binary (BHXRB), was first discovered during its
2018 outburst. Its exceptional brightness across nearly all wavelengths prompted
extensive observational campaigns, ranging from radio to gamma rays. The wealth of
observational phenomena yielded significant results, advancing our understanding of
black hole accretion physics. Insight-HXMT, China’s first X-ray satellite, has closely
monitored the 2018 outburst of MAXI J1820+070. These high-cadence observations
with large photon counts, offered an excellent opportunity to study the X-ray spectral
and timing properties across various X-ray spectral states. Here, we present a
comprehensive analysis of the X-ray spectral and timing evolution during the 2018
outburst, encompassing the evolution of X-ray spectral parameters, characteristical
fast variabilities and their interrelationships.
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Hot gas condensation in black hole X-ray binaries

FEk PERFRERKIXE
Conventional models for the spectral state transition in black hole X-ray binaries
(BHXBs) predict the truncation of the accretion disc in the low/hard state (LHS) with
the innermost region of the accretion flow replaced by the advection dominated
accretion flow (ADAF). However, in the LHS of several BHXBs, relativistically blurred
Fe K a lines are observed, which is a direct evidence for the existence of inner discs
located near the innermost stable circular orbit (ISCO) and is therefore against the
truncated disc models. As an alternative we propose that the condensation of hot
gas provides a potential route for understanding this phenomenon. Assuming the
accretion flow in the LHS is in the form of an ADAF at around 100 Schwarzschild radii,
which is supplied by either the stellar wind of a massive companion star (the case in



high-mass X-ray binaries) or the evaporation of the accretion disc fed by Roche lobe
overflow (the case in low-mass X-ray binaries), we study the possible condensation of
the hot gas during its accretion towards the black hole. It is found that, as a result of
efficient radiative cooling, a small fraction of the ADAF condenses into a cold disc and
thus a disc-corona configuration is formed near the ISCO, which takes place for low
accretion rates with luminosities ranging from ~ 107{-3} to a few per cent of the
Eddington luminosity. The coexistence of a weak inner disc and a dominant hot
corona/ADAF provides a natural explanation to the observed Fe K a lines in the LHS.
Moreover, detailed computations demonstrate that such accretion flows produce an
X-ray spectrum with a negative correlation between the 2-10 keV photon index and
the Eddington ratio, which is in good agreement with the observed correlation of a
sample of BHXBs in the LHS. As an example, we apply the condensation model to
Cygnus X-1, a typical wind-fed high-mass X-ray binary, and find that the predicted
spectrum can also well explain the observed LHS spectrum. Finally, in order to apply
the model to higher accretion rates and thus explain the more luminous states of
accreting systems, we generalize the model by adopting a boundary condition with
both hot and cold gas supplies. Preliminary results show that, apart from the
accretion rate, the initial form of the accreted gas also plays an important role in the
determination of the accretion geometry and hence the observed spectral
characteristics of the accreting system, which shows the potential of explaining the
various spectral states of BHXBs.
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Hubble tension from local perspective

FNT RERZFERIECYIEHRFFR

The standard model of modern cosmology might be cracked by the recent persistent
hot debate on the Hubble-constant (HO) tension, which manifests itself as the
sound-horizon (rs) tension or absolute-magnitude (MB) tension if deeming the origin
of the Hubble tension from modifying the early or late Universe, respectively. In this
talk, I will introduce another two tensions that might be related to the Hubble tension.
One is the intercept (aB) tension of the magnitude-redshift relation of SNe between
our local Univerese and late-time Universe. The other is the slop (K) tension of
sample variance of the Hubble-constant measurements from the local Universe of
SN-host environment. These two tensions have suggested that, even without the
Hubble tension, our LCDM model might still call for new physics at local scales.
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Constraints on interacting dark energy models from the
DESI BAO and DES supernovae data



FXig FItXZF

The recent results from the first year baryon acoustic oscillations (BAO) data released
by the Dark Energy Spectroscopic Instrument (DESI), combined with cosmic
microwave background (CMB) and type la supernova (SN) data, have shown a
detection of significant deviation from a cosmological constant for dark energy. In this
work, we utilize the latest DESI BAO data in combination with the

SN data from the full five-year observations of the Dark Energy Survey and the CMB
data from the Planck satellite to explore potential interactions between dark energy
and dark matter. We consider four typical forms of the interaction term Q. Our
findings suggest that interacting dark energy (IDE) models with Q << pde support
the presence of an interaction where dark energy decays into dark matter. Specifically,
the deviation from ACDM for the IDE model with Q = BHOpde reaches

the 30 level. These models yield a lower value of Akaike information criterion than
the ACDM model, indicating a preference for these IDE models based on the current
observational data. For IDE models with Q o< pc, the existence of interaction
depends on the form of the proportionality coefficient I. The IDE model with Q =
BHpc yields B = 0.0003 £ 0.0011, which essentially does

not support the presence of the interaction. In general, whether the observational data
support the existence of interaction is closely related to the model. Our analysis helps
to elucidate which type of IDE model can better explain the currrent observational
data.
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Enhancing Morphological Measurements of Cosmic Web
with Delaunay Tessellation Field Estimation

XNl BEXE

True-z distribution estimation by clustering methods

i FRLLAZ

Characterization of the true-redshift (true-z) distribution of a photo-z sample is crucial
in cosmological analyses in imaging surveys. Clustering-based methods, which can be
catagorized into clustering-z (CZ) and self calibration (SC) method, provide a
valuable means to do so. In this work we study the joint inference of the true-z
distribution by combining SC and CZ. We derive simple multiplicative update
rules to perform the joint inference. Our method includes proper error weighting and
additional weighting function, and is found to significantly improve over the previous
algorithm. We test our algorithm using the DES Y3 mock catalogs. The true-z
estimation is generally more accurate relative to using SC or CZ alone. We assign
different weight to the SC and CZ contribution to account for their different
constraining power. There are optimal weights minimizing the error with the precise
values of the weights depending on the relative constraining power of the SC and CZ
data. We show that the combination of SC and CZ can effectively extend the validity
of the clustering methods to higher redshifts.



Studies on nonlinear cosmological perturbations

FiE PERFRAXE

With the improvement of cosmological observation precision, nonlinear perturbations
have become necessary to understand the cosmological phenomenons. In the
framework of general relativity, we analytically study the perturbations of the metric
and of the scalar field for a power-law inflation, of the density, pressure and velocity
of a relativistic fluid model during the radiation-dominated stage, of the density of a
dust model during the matter-dominated stage, in synchronous coordinates. We
analyze the structure of the 1st- and 2nd-order perturbed Einstein equations and give
the 1st- and 2nd-order solutions. The 2nd-order perturbed Einstein equations are
similar in structure to the 1st-order ones, but various products of the 1st-order
perturbations occur as the effective source. We perform the residual gauge
transformations between synchronous coordinates up to the 2nd-order, and present the
gauge modes of 1st- and 2nd-order perturbations. During inflation both the scalar
metric perturbation and the perturbed scalar field are waves propagating at the speed
of light, analogous to the tensor perturbation, and different from those in the dust and
relativistic fluid models in which only tensor perturbation propagates at the speed of
light and is regarded as gravitational waves but scalars and vectors do not. The
1st-order vector perturbation during inflation is not a wave and decreases with
expansion, but the 2nd order vector perturbation is a wave since it consists of products
of the 1st-order scalar perturbations. This causes the 1st-order vector modes to vanish
as the universe evolves but the 2nd-order vector modes present inevitably. For the
inflation stage, we investigate four gauge invariant scalar perturbations and use the
zero-point energy of the scalar field in the vacuum to determine the initial conditions
and yield corresponding primordial spectra. For the raditation- and matter-dominated
stages, we keep the integration constants in the 2nd-order solutions which shall be
used to connect with the inflation stage solutions and to achieve a whole evolution
picture of the 2nd order in our future plan.

The impact of baryonic compression on our
understanding of dark matter

FI¢ BERAFE

Astrophysics constrains the nature of dark matter by studying its distribution, i.e. the
structure of dark matter halos. The well-known cusp-core problem has once cast
doubt on the presumed cold dark matter, but it is then believed to be caused by
baryonic feedback, which generates outflows and flattens the central dark matter
density. However, baryonic matter that has been accreted into a dark matter halo



would also make the halo to adiabatically contract. In this talk, 1 will show that the
adiabatic contraction due to baryonic compression significantly changes the inner
structure of dark matter halos for mass galaxies. It causes the original cuspy halos to
be super cuspy, in conflict to the rotation curves of massive disk galaxies. This leads
to a cusp-core problem in massive galaxies. Two possible solutions are again:
baryonic feedback or modifying the nature of dark matter. As it is well known, stellar
feedback does not work in massive galaxies, but even AGN feedback may not work
efficiently, as TNG simulations showed similar super cuspy halos, the latter
implemented AGN feedback. Our results also suggest that modifying the nature of
dark matter can effectively remove the super cusp caused by baryonic compression.

Dark matter production and evolution from primordial
black holes in the early Universe

BEZR FbtXZ

Rotating black holes can efficiently transfer energy to their surroundings through the
superradiance mechanism, particularly when a particle's Compton wavelength
matches the black hole's gravitational radius, leading to an exponential amplification
in the particle's occupation number. We investigate the impact of superradiant
instabilities of primordial black holes on the gravitational production of heavy
bosonic dark matter, as well as its interaction with Hawking radiation. Our findings
suggest that, although superradiance can significantly enhance the production of
superradiant dark matter particles, the resulting dark matter cloud is rapidly dissipated
by gravitational wave emission. Consequently, in contrast to previous studies, the
parameter space that can account for the present-day dark matter relic density is more
constrained.
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Advancing the halo model: Coupling the Einasto profile
with the depletion radius

RAXFE LEBREXS

The halo model is a powerful tool for understanding the non-linear evolution of the
Universe. Conventionally, a dark matter halo is defined as a virialized object
according to the virial radius. However, this definition does not completely partition
all mass into halos, as the halo is much more extended beyond the virial radius and
grows continuously. Consequently, there is a well-known limitation of the classical
halo model in the transition region between the halo edge and the large-scale
environment (for about 0.1<k<1 hMpc”-1). A more accurate and explicit halo model
requires a better understanding of the dark matter halo and its boundary.

In this talk, 1 will present an improved halo model that accounts for the unresolved
mass component (arXiv: 2303.10886). Based on a new characterization of the halo
boundary called depletion radius, we find the model ingredient (halo mass function,
halo profile, and halo-halo correlation) can be expressed simply and naturally. 1 will
also show how to solve for the matching halo profiles to completely decompose the
matter field for any given halo catalogue (arXiv: 2407.08381). Our results show that
the matching profile of the depletion-radius-based halo catalogue can be well
described by the Einasto profile. Coupling the Einasto profile with the
depletion-radius-based catalogue, our model accurately predicts the multiple statistics
of the halo and matter field without any ad hoc fix. Finally, I will compare our model
to other existing halo models, and highlight the advantages of our model in terms of
clarity, interpretability, and versatility.
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Probing the baryons in comic filaments with localized
Fast Radio Bursts
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The role of nuclear star cluster in SMBH accretion: the

case of M31

FEiE ERAFE

Evolution of the quasar population using SDSS and DESI
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The observational test of AGN variability characteristic
timescales

(EEF BIIXZF

The characteristic timescale at which the variability of active galactic nuclei (AGNs)
turns from red noise to white noise can probe the accretion physics around
supermassive black holes (SMBHs). A number of works have studied the
characteristic timescale of quasars and obtained quite different scaling relations
between the timescale and quasar physical properties. One possible reason for the
discrepancies is that the characteristic timescale can be easily underestimated if the
light curves are not long enough. In this work, we construct well-defined AGN
samples to observationally test the relationships between the characteristic timescale
and AGN properties obtained by previous works. Our samples eliminate the effects of
insufficient light-curve lengths. We confirm that the timescale predictions (Zhou et al.
2024) of the Corona Heated Accretion disk Reprocessing model are consistent with
our timescale measurements. The timescale predictions by empirically relations
(Kelly et al. 2009) are systematically smaller than our measured ones. Our results
provide further evidence that AGN variability is driven by thermal fluctuations in
SMBH accretion disks. Future flagship time-domain surveys can critically test our
conclusions and reveal the physical nature of AGN variability.
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Changing-look Active Galactic Nuclei in the Dark Energy
Spectroscopic Instrument

FBRELE FRERIFRAKXE

Changing-look active galactic nuclei (AGN), which transition between quasar-like
and quiescent states, have become a critical focus in astrophysical research. The Dark
Energy Spectroscopic Instrument (DESI) offers an unprecedented opportunity to
detect and study these phenomena on a large scale. Utilizing DESI's high-precision
spectroscopic data, we have recently identified and analyzed several hundred
changing-look AGNs, offering new insights into their frequency, underlying
mechanisms, and connections to their host galaxy environments. | will present the
latest findings from DESI on changing-look AGN and outlines the ongoing follow-up
research plans aimed at further understanding these dynamic processes and their
broader implications for AGN evolution.

BRI BR G5 S5 RG]



ZRAF LisTEEAKXE

HE A IR 1 eI PR QPO, 2K SR A AR B (A M 7 e 8 X i S B ik AT
{8 B AT AR IR D 21 I R EE I R . T IR & X S AR (LMXB)
R x S IE R TR M Th ORI, T T EAME R R R X SR
HREULIN B A — 5 T8 RE PR G, SR P T PR i A AR E [ U PR AR

QPO [HiA 5 abL 1 AR PUIE R ELARAH K, RFIEPLE R
SR E, SRR E SRR B R TC 5. PRI, IR A R e 0 s
2 15 0] DL e AT TAEAR [FRT A 7 [ b R (ME) VIR 7 K R QPOs IAFAE. H.
AN, QPO Lia MR LA K I B 7 A W% UM oK .

B, BRI AT DG 2] — L 2 AR QPO K, eI RAS HAT & A iR
AL, QPOs I figs BRI e J I Ja) [ = JLAT F) — AN JE 3 9K T A
FATTUA— ARk 1AL FTR A, AR T LA AR Rl BB R HUE SR | 1%
(e Jo B R R e LR e R, S DAUIE AR vy BRI UR M. SR B i 24 a
MBE g NI 0A0, AR 7R Al e SR 2 3 i/ ME R I L
AR B 10 HUAEL Y TR M T e 2 A A T BR 1

Dissecting the Baryon Cycle and ISM Properties with
JWST NIRISS and NIRSpec Spectroscopy

F= University of Chinese Academy of Science

Using state-of-the-art reduction methods, we analyze the new JWST data acquired by
the NIRISS wide-field slitless spectroscopy (WFSS) and NIRSpec multi-object
spectroscopy (MQOS). The cross calibration of these two complementary modes opens
up key window on unbiased investigation of star formation, feedback, and ISM
properties in and beyond the cosmic noon epoch. We bring forth the first spatially
resolved analysis of high-redshift galaxies with JWST WFSS and measure the first
gas-phase metallicity radial gradient with sub-kpc resolution at z>3. Using the
NIRSpec MOS in high-resolution gratings, we compile a large sample of 35 galaxies
at z~1-9 whose [O I1]AA3726,3729 and [S IIJAA6718,6732 line doublets are well
resolved to shed light upon their ISM electron density and ionization properties. The
exquisite sensitivity and wavelength coverage of the NIRSpec MOS in prism mode
gives us an excellent chance to identify unique spectral features in galaxies in the
epoch of reionization. We discover one of the highest redshift galaxies,
spectroscopically confirmed at z=8.16, with Poplll-like stellar populations. This
galaxy candidate hosting the first generation stars opens up new key frontiers on
galaxy evolution and stellar physics in the early Universe.

On the Biases and Uncertainties in Quantifying Galaxy
Morphology using JWST Observations



FBIR The Kavli Institute for the Physics and Mathematics of the Universe

Observations of high-redshift galaxies with unprecedented detail have now been
rendered possible with the James Webb Space Telescope (JWST). However,
accurately quantifying their morphology remains uncertain due to potential biases and
uncertainties caused by observational effects. To address this issue, I used a sample of
1816 nearby DESI galaxies to compute artificial JWST NIRCam images of galaxies at
high redshifts. | analyzed the effects of cosmological redshift on the measurements of
size, Asymmetry, Concentration, axis ratio, Sersic index, and bar properties. Our
results show that galaxy size calculated using non-parametric methods, are slightly
overestimated due to PSF smoothing, while those obtained through fitting a Sersic
model does not exhibit significant biases. By incorporating a more accurate noise
effect removal procedure, we improve the computation of Asymmetry over existing
methods. Due to PSF Asymmetry, there is a minor overestimation of Asymmetry for
intrinsically symmetric galaxies. However, for intrinsically asymmetric galaxies, PSF
smoothing dominates and results in an underestimation of Asymmetry. Moreover, PSF
smoothing also leads to an underestimation of Concentration. We developed functions
for correcting these biases and the associated statistical uncertainties. Our correction
functions can be applied to other surveys, offering valuable tools for future studies.

| also analyzed a set of simulated JWST images and took into account observational
effects and plausible galaxy (and bar-size) evolution models. | show that a significant
(and misleading) reduction in the detected bar fraction with increasing redshift would
apparently result even if the true bar fraction remained constant. Our results
underscore the importance of disentangling the true bar fraction evolution from
resolution effects and bar size growth.

FEASTS: Mapping of the Circumgalactic Medium in H I
Emission in Seven Edge-on Galaxies

wE IRXZE

Exploring the Relative Elemental Abundances in
Different Regions of the Circumgalactic Medium:
Insights from the DESI Spectroscopic Survey

W T HRER R A KRS

The metal abundance and its evolution are studied for quasar absorption line systems
from their weak, unsaturated spectral lines using stacked spectra from the archived
data of DESI. We associate these systems with the CGM of foreground galaxies to
obtain the metal abundance at different locations within the CGM of a specific type of



galaxy. We measure a weak but statistically significant equivalent width (including
Lya, Si II, C IV, Al II, Al III, Fe II, and Mg II) and attempt to relate the equivalent
width of the absorption line to the elemental abundance by using \Voigt profile
analysis and Photoionization models.

A statistical survey on star forming driven galactic
outflow

Fisk PERZERAKXE

Galactic winds are thought to be crucial in establishing galaxy evolution models.
Based on DESI EDR data, we employed spectra stacking analysis on a sample of over
260000 emission line galaxies and studied the correlations between outflow properties
(mass outflow rate, mass loading factor) and host galaxy properties (stellar mass, star
formation rate and galaxy size). We find that star formation rate tightly correlates
with outflow properties, which is in support of a star formation driven origin of
galactic outflows. We propose a simple model with a star forming disk of finite size
and two expanding sheets of outflowing material, in order to properly account for the
effect of different galaxy size in determining outflow rates. We further discovered that
the mass loading factor well correlates with gravity potential, which could reveal the
nature of galaxy mass loading.

Metal enrichment and its complex environment

TR ERKXNE

I will introduce the metal enrichment and its connection to the complex environments
revealed by JWST, MUSE, and ALMA. From multi-wavelength observations, we find
that heavy metals reside in overdense regions from cosmic noon to the reionization
epoch. In particular, the cold and neutral gas is kinematically disturbed with the
surrounding optically thin gas in and around galaxies. The inclination and
morphology of galaxies are also tentatively key factors influencing the metal
distribution in the circumgalactic medium. We need mall-scale, fine-tuned simulations
and models to interpret these relevant observations.

Discovery of local analogs to JWST’s Little Red Dots

Rk PERFRLBAXE
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Six spiral galaxies lacking dark matter

PRy PRAZFE

Dark matter is believed to be the essential building blocks of galaxy formation. While
instances of galaxies lacking dark matter have been observed, these occurrences are
typically linked to specific formation mechanisms, making them stand out as unique
cases. In spiral galaxies, the presence of flat rotation curves is a common observation,
indicating the need for dark matter to support these

dynamics. However, the galaxies displaying minimal or no dark matter are likely not
exceptional cases. We report several spiral galaxies where the flat rotation areas
exhibit an average dynamical to baryonic mass ratio value of 1.09 . The low
dynamical to baryonic mass ratios indicate that the kinematics of these galaxies can
be supported by their baryonic mass only. The existence of spiral galaxies devoid of
dark matter suggests that, in specific scenarios, the influence of dark matter on galaxy
formation may not be as universally essential as previously believed.
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Combining Deep Images with Spatially Resolved Spectra
to Uncover the Assembly of Stellar Halo in Massive
Galaxies

&3t Department of Astronomy , Tsinghua University

The two-stage formation scenario provides a simple yet insightful picture of today's



massive galaxies. In this picture, the assembly of the hosting dark matter halos drove
the growth of the massive galaxies and created a complex history of mergers that
accumulated their extended stellar halos. Recent work suggests that, at similar stellar
masses, there is an intriguing connection between the stellar mass distributions of
low-redshift massive galaxies' outer envelope and their dark matter halos. This result
reflects the complex entanglement of the dark & bright sides of massive galaxies that
could leave evidence in the stellar population properties of their stellar halos. In this
work, we utilize the deep optical images from the LegacySurvey and the spatially
resolved spectroscopic data from the MaNGA survey to search for such evidence. In a
representative sample of massive galaxies (M* > 10711.2 Msun) at z<0.05, we
investigate the radial trends of stellar metallicity & alpha-elements abundance out to
1.5 Re in sub-samples with different shapes of stellar halo profiles out to 50 kpc. With
the help of the empirical spectral indices for key absorption features and the
full-spectrum fitting method, we recover subtle yet interesting relations between the
assembly of the stellar halo and its chemical compositions & star-formation efficiency.
While the depth of the images and the radial coverage & sensitivity of the IFU data
restrict us from exploring further away, our work is a proof-of-concept that
demonstrates the potential of combining deep images and state-of-the-art IFU data
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Inferring the ex-situ Stellar Fraction of Galaxies from
Photometric Observations: Importance of the inner and
outer Stellar Halo

FiE PERFRLBRNEG

Galaxy structures are expected to provide valuable insight into its merger history. In
this paper, we search for the best parameters defined from photometric images to
quantify the ex-situ stellar mass fraction of galaxies.

We created mock SDSS-like and HSC-like images using galaxies in the
cosmological hydrodynamical simulations Ilustris TNG100 and EAGLE at redshift
z=0. All galaxies are projected as edge-on, and we define a series of parameters



describing their structures, including: the absolute magnitude in r and g bands (M_r,
M_g), the half-light and 90%-light radius (r50, r90), the concentration (C), the
luminosity fractions of inner and outer halos (finnerhalo, fouterhalo) and the
single-aperture velocity dispersion sigma and Kurtosis from Gaussian-Hermit fitting
(h_4).

In particular, the inner and outer halo of a galaxy are defined by sectors ranging
from 45-135 degrees from the disk major axis, and with radii ranging from 3.5-10 kpc
and 10-30 kpc, respectively; avoiding the contamination of disk and bugle.

We find that finnerhalo and fouterhalo are strongly correlated with the ex situ
stellar mass fraction (fexsitu), the correlations are almost identical in TNG100 and
EAGLE. Furthermore, we utilize the Random Forest method to create a model that
predicts fexsitu by including all morphological parameters, the model predicts fexsitu
well with a scatter smaller than 0.1 compared to the ground truth in all mass ranges,
and the model can be transferred between TNG100 and EAGLE. The analysis using
Random Forest reveals that finnerhalo and fouterhalo are the two most influential
parameters in prediction of fexsitu, underscoring their significance in uncovering the
merging history of galaxies. We further analysed how the quality of images will affect
the results by using SDSS-like and HSC-like images for galaxies at different distances.
Our results can be used to indicate ex-situ stellar mass fractions for large sample of
galaxies from photometric surveys.
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Dynamics of nuclear and globular clusters, black holes,
gravitational waves



Rainer Spurzem HEREREREINE

Nuclear and globular star clusters (NSC and GC) are spectacular self-gravitating
stellar systems in our Galaxy and across the Universe - in many respects. The
evolution of star clusters is not only governed by the aging of their stellar populations
and simple Newtonian dynamics. For increasing particle number, unique gravitational
effects of collisional many-body systems begin to dominate the early cluster evolution.
For example we find that intermediate mass black holes form in initially dense
clusters, through mergers of massive stars, binary induced interactions with black
holes, and several generations of relativistic black hole coalescences. GC models of
the DRAGON and DRAGON-II simulations provide reasonable predictions e.g. on
rates of coalescences observable with current gravitational wave instruments.

Formation of dense filaments induced by runaway
supermassive black holes

Go Ogiya #fiIK*F

A narrow linear object extending ~60 kpc from the centre of a galaxy at redshift z ~ 1
has recently been discovered and interpreted as shocked gas filament forming stars.
The host galaxy presents an irregular morphology, implying recent merger events.
Supposing that each of the progenitor galaxies has a central supermassive black hole
(SMBH) and the SMBHSs are accumulated at the centre of the merger remnant, a
fraction of them can be ejected from the galaxy with a high velocity due to
interactions between SMBHs. When such a runaway SMBH (RSMBH) passes
through the circumgalactic medium (CGM), converging flows are induced along the
RSMBH path, and star formation could eventually be ignited. We show that the CGM
temperature prior to the RSMBH perturbation should be below the peak temperature
in the cooling function to trigger filament formation. While the gas is temporarily
heated due to compression, the cooling efficiency increases, and gas accumulation
becomes allowed along the path. When the CGM density is sufficiently high, the gas
can cool down and develop a dense filament by z = 1. The mass and velocity of the
RSMBH determine the scale of filament formation. Hydrodynamical simulations
validate the analytical expectations. Therefore, we conclude that the perturbation by
RSMBHs is a viable channel to form the observed linear object. Using the analytical
model validated by simulations, we show that the CGM around the linear object to be
warm and dense.
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The mass and redshift dependence of halo star
clustering

SEN LiBRZEXS

We adopt the two point correlation function (2PCF) as a statistical tool to quantify the
spatial clustering of halo stars, for galaxy systems spanning a wide range in host halo
virial mass ($11.25<\log_{10}M_{200c}/\msun<15$) and redshifts ($0<z<1.5%$) from
the IlustrisTNG suites of simulations. Consistent with a previous study \cite[][Paper
11{2024ApJ...961..223Z}, we identify clear correlations between the strength of the
2PCF signals and galaxy formation redshifts, but over a much wider mass range. We
find that such correlations are slightly stronger at higher redshifts, and get weakened
with the increase of host halo mass. The spatial clustering of halo stars is affected by
two factors: 1) the clustering gets gradually weakened as time passes; 2) newly
accreted stars at more recent times would increase the clustering. For more massive
galaxy systems, despite the fact that they assemble late, the accreted stars are stripped
and disrupted more efficiently due to the stronger tidal effects and the more radial
infalling of surrounding satellite galaxies, which contributes to the formation of
accreted halo stars. This results in a stronger effect of factor 1) than 2), hence
explaining the weaker correlations between the 2PCF signals and the galaxy
formation redshifts, as halo stars in more massive systems lose their initial clustering
more efficiently.

Mock Observation: Morphological investigation of
galaxies in the IllustrisTNG simulation

#IEF PUKF

Galaxy Quenching From the High Redshift to Local
Universe

BHE XRHeXZ

Challenges in Cosmological Simulations: Unraveling the



Black Hole, Star Formation, and Dark Matter Connection
in Nearby Galaxies

Hassen Yesuf _EiBXXE&

Environmental factors and supermassive black hole (SMBH) feedback are key drivers
of galaxy evolution. In this presentation, |1 will provide a detailed comparative
analysis of observed and simulated galaxies, focusing on stellar mass, star formation
rate, halo mass, multiscale environments, and SMBH properties. This study draws on
multiwavelength data from nearby galaxies in the SDSS and GAMA surveys. | will
present new measurements and highlight significant results, particularly addressing
discrepancies between approximately 40,000 nearby active galactic nuclei (AGNs:
Seyferts and quasars) identified in Sloan data and their counterparts in the TNG,
EAGLE, and SIMBA cosmological simulations. Although both simulations and
observations qualitatively suggest that strongly accreting SMBHs are prevalent in
gas-rich, star-forming galaxies within low-density environments, we find substantial
quantitative differences. These include variations in the distribution (number density)
of stellar mass, star formation rates, black hole masses, and accretion luminosities.
Additionally, simulations consistently overpredict the quenched fraction by more than
30% in low-mass galaxies within high-density environments or massive halos, while
offering inconsistent predictions for high-stellar-mass galaxies. These findings
provide valuable insights for improving future models of galaxy evolution.

NIHAO-RiNG: A Comparison of Simulated Disc Galaxies
from GASOLINE and GIZMO

FEE HhiIKZ

We utilize the public GIZMO code to re-simulate 12 galaxies selected from the
NIHAO simulation suite which were run with the GASOLINE code, then compare
their properties. We find that while both codes with the same initial conditions and
large-scale environments can successfully produce similar galactic discs in Milky
Way-mass systems, yet significant differences are still seen in many aspects,
particularly the circum-galactic medium (CGM) environment they reside in.
Specifically, the thermal feedback recipe used in GASOLINE results in ubiquitous
long-term large-scale outflows, primarily driven by high-density hot inter-stellar
medium (ISM) from the galaxy center, preventing the inter-galactic medium (IGM)
from falling efficiently. Recycled gas and inflows in CGM appear at 10"4~10"5 K,
playing a crucial role in the formation of cold discs in the NIHAO simulations. In
contrast, disc galaxies simulated by GIZMO do not exhibit prominent outflows at low
redshifts, but instead display quasi-virialized hot gas halos that arise from the
interaction between inflows and feedback-driven outflows. Therefore, the origins of
mass and angular momentum of the cold disc in the two simulations are quite



different, even though the final morphology of corresponding galaxies is similar at
z~0. The differences in the distribution of CGM gas are mainly due to different
feedback models implemented in the two codes, future observations of CGM could
provide valuable insight into the physics governing baryon cycle in galaxies.

Low-redshift Galaxy Quenching Process During Infall:
Impact of Mass and Environment

LR IEIHEXS

The quenching of star formation is an important aspect of galaxy evolution.

We investigate the evolution, particularly the quenching process, of galaxies in regular
clusters at low redshift, based on the SDSS DR18 data.

To investigate the effects of the environment on the quenching process, we employ
the Blooming Tree Algorithm to identify substructures in the field of clusters, and
distinguish galaxies belonging to clusters and groups from isolated ones.

Instead of radial projection distances, we adopt the phase space distance, $\Delta d$,
in the $R-v$ diagram to quantify the infall extent and trace the quenching process.

We find a general trend that galaxies being gradually quenched as they infall into
clusters.

This trend is also influenced by stellar mass and environment, with more massive
galaxies and cluster galaxies containing less star forming galaxies than low-mass
galaxies and group/field galaxies, respectively.

We also consider the morphological transformation, which is found to occur prior to
quenching during the infall process.

Galactic wind in M82 revisted I: simulating the recent
starburt and the launch of outflow

IXE PUXE

Stellar feedback in the starburst dwarf galaxy plays a key role in driving turbulence,
launching galactic wind, and, on a larger scale, manipulating dwarf galaxy formation.
Developing a more accurate, next-generation cosmological simulation requires a
better understanding of feedback of dwarf galaxies. Most modern-day cosmological
numerical simulations like the Illustris TNG project still use empirical feedback
models. In this work, we revisit the starburst and the launch of galactic outflow in
M82 by performing high-resolution hydrodynamics simulation to the starburst area
with Athena++. The M82 cigar galaxy is a nearby starburst dwarf galaxy with most of
its properties (i.e. star formation history, outflow velocity, spectrum of multiple bands
and different positions) well constrained by observations. Having experienced its
most recent starburst event just a few million years ago, the M82 galaxy serves as an



excellent testbed and calibration source for stellar feedback models, as well as for
dwarf galaxy feedback models under extreme conditions. We present the detailed
implementation and discuss the effect of our star formation recipe, together with
several renewed feedback processes including a self-shielding radiation cooling and
heating scheme, a variable stellar wind and a supernovae model. By comparing our
results to observation data, we find that our simulation can reproduce a starburst event
similar to the one observed and launch a significant outflow with key observables that
are comparable to observations. We found supernovae feedback to be the key driving
process to the launch of galactic winds. Additionally, though incapable of driving a
significant outflow, radiation pressure, photoelectric heating, and stellar wind together
play an important role in manipulating star formation.

Nucleus and Star Formation Activities in Nearby Galaxies:
Roles of Gas Supply and AGN feedback

Le Nguyen Huynh Anh FRAERIZEAKE

We analyzed a large sample of ~112,000 galaxies (z < 0.3), divided into star-forming
(SF), composite, Seyfert, and LINER types, to explore the relationships between
UV-to-optical colors (u-r), star formation rates (SFRs), specific star formation rates
(sSFRs) and Eddington ratios. Our findings show that SF galaxies predominantly
feature young, blue stars along the main-sequence (MS) line, while composite, Seyfert,
and LINER galaxies deviate from this line, displaying progressively older stellar
populations and lower SFRs. Eddington ratios are highest in Seyfert galaxies,
moderate in composite galaxies, and lowest in LINERs, with higher ratios associated
with bluer colors, indicating a younger stellar population and stronger Active Galactic
Nucleus (AGN) activity. These trends suggest a strong correlation between sSFRs and
Eddington ratios, highlighting a close connection between AGN and star formation
activities. The data may imply an evolutionary sequence where galaxies transition
from blue SF galaxies to red LINERS, passing through composite and Seyfert phases,
driven primarily by gas supply, with AGN feedback playing a secondary role.
Additionally, while both radio luminosity (L_{1.4GHz}) and Eddington ratios
correlate with SFRs, their trends differ on the SFRs and stellar mass (M_{*}) plane,
with radio luminosity increasing with stellar mass along the MS line, and no direct
connection between radio luminosity and Eddington ratios. These findings may
provide new insights into the interplay between star formation, AGN activity, and
radio emissions in galaxies, shedding light on their evolutionary pathways.
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We developed a Long Short-Term Memory (LSTM)-based network for identifying
members of galaxy clusters within a fixed $4h"{-1}\text{Mpc}$ field of view from
the center, utilizing the phase distribution of galaxies' line-of-sight velocities,
projected radii, and rest-frame magnitudes. The LSTM network accurately calibrates
membership probabilities; by setting a threshold of 0.5, nearly 68\% of clusters
achieve a high completeness ($f m$) of 1.0 within $r_{200}$. The variability in
predicted membership probabilities also reflects the structural profiles of the clusters.
Subsequently, we employ Bayesian Neural Networks (BNNSs) to estimate the mass of
these clusters and to quantify uncertainties. Our results demonstrate that incorporating
both magnitude or the LSTM-predicted membership probability as input features
significantly enhances the BNNs' predictive performance, reduce the logarithmic
residual scatter from 0.157 dex to 0.122 dex and 0.129 dex respectively, and
achieving better convergence. The networks were trained and evaluated using
semi-analytic galaxy catalogs derived from the JiuTian-1G simulation. Moreover, in
applying the networks to observations, we find that miscentering and incomplete
galaxy information within $r_{200}$ notably impact the accuracy of the BNN
predictions.

How Long Will the Quasar UV /Optical Flickering Be
Damped?

iRE BIIKE

Supernova Remnants in Star-Forming Galaxies
XF4gE LiBREXE

Extragalactic radio continuum surveys: the impact on
studying galaxy formation and evolution

ZEE #2UXXNE



In recent years, the high-sensitivity and wide-field extragalactic radio continuum
surveys were conducted using the most powerful radio interferometric facilities,
including the Karl ,G. ,Jansky Very Large Array (VLA), the Low Frequency Array
(LOFAR), Giant Metrewave Radio Telescope (GMRT), Murchison Widefield Array
(MWA), Australian Square Kilometre Array (SKA) Pathfinder (ASKAP), MeerKAT
(SKA precursor at South Africa), etc., have provided us with unprecedented insights
in a wide range of astronomical fields, including the formation and evolution of
galaxies. In this talk, I will introduce some very successful extragalactic radio
continuum surveys and our recently completed projects on studying the radio spectral
properties of star-forming galaxies based on these surveys. | will also discuss how the
high-quality radio surveys at both low and high frequencies from the SKA and its
precursors will shed light on galaxy formation and evolution through the radio
window.

Investigation of the variability of LRDs using JWST data

KFR IbEKZE

James Webb Space Telescope (JWST) has revealed a population of compact and
extremely red galaxies at $z \gtrsim 6$ known as "Little Red Dots" (LRDs), which
likely host active galactic nuclei (AGNs). We present a comprehensive analysis of the
variability of a large sample of 314 LRDs with multi-epoch JWST/NIRCAM
observations in five JWST deep fields, including UDS, GOODS-S, GOODS-N, Abell
2744, and COSMOS. Our analysis use all public available NIRCAM data in these five
fields, and for the first time, incorporates multi-epoch JWST/MIRI data. With careful
correction of systematic photometric offsets and calibration of photometric
uncertainties, we evaluate the variability of LRD statistically. Our results indicate a
general lack of significant variability among the LRDs, which holds even for LRDs
that show broad H$\alpha$/H$\beta$ emission line. These results challenge the
assumption that most of these objects are AGNs. Nevertheless, we also find eight
variable LRD candidates that show signal-to-noise ratio of larger than 3, with
maximum

variability amplitudes of around 0.24--0.82 mag. We suggest that the rest-frame
optical SED of these variable LRDs should have significant AGN contribution.

Magnetically arrested discs in FR I radio galaxies

g HiNKFE

A sample of 17 Fanaroff-Riley type | (FR 1) radio galaxies constructed from the 3CR
catalogue, which is characterized by edge-darkened radio structures, is studied. The
optical core luminosities derived from Hubble Space Telescope observation are used



to estimate the Eddington ratios which are found to be below 10—3.4 for this sample.
This is supported by the BaldwinPhillips—Terlevich optical diagnostic diagrams
derived with the spectroscopic observation of Telescopio Nazionale Galileo,
suggesting that these sources are of low-ionization nuclear emission-line regions. It
implies that the accretion in these FR | sources can be modelled as
advection-dominated accretion flows (ADAFs). Given the low accretion rate, the
predicted jet power with a fast-spinning black hole (BH) a = 0.95 in the
Blandford—Znajek mechanics is lower than the estimated one for almost all the
sources in our sample. Such powerful jets indicate the presence of magnetically
arrested discs (MAD) in the inner region of the ADAF, in the sense that the magnetic
fields in the inner accretion zone are strong. Moreover, we show that, even in the
MAD scenario, the BH spins in the sample are most likely moderate and/or fast with a
>0.5.
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Beaming effect in TeV Blazars

®HE IKE

Blazars, as the prominent sub-classes of active galactic nuclei (AGNs), are known for



emitting relativistic jets that are directed towards us. The multiwavelength emissions
are expected to be dominated by their jets, thus showing a strong beaming effect. Up
to now, 84 blazars have been identified as tera-electronvolts (TeV) emissions emitting
sources. In this work, we study the beaming effect within these TeV blazars via
emission-core-dominance parameters, Doppler factors, viewing angles between
line-of-sight and jets, and other beaming indicators. These physical parameters not
only facilitate our understanding of the beaming effect but also help us uncover the
properties of TeV jets in blazars. Principally, we obtain the following conclusions:

(i) We compiled the core-dominance parameters in the radio, X-ray, GeV and TeV
bands from our previous study, respectively. We find they are all tightly correlative,
indicating that the multiwavelength emissions in TeV blazars are strongly beamed,

(it) Adopting the correlation between the spectral indices (photon indices) and
core-dominance parameters from the radio band to TeV emission, we find the total
spectral indices are believed to be coming from two components, namely the core and
extended ones, which demonstrating the emission-two-components model can be truly
applied in the TeV blazars;

(iii) We estimate the Doppler boosting factors in X-ray, Gamma-ray and TeV emission
in consideration of the bulk Lorentz factors within jets are identical in
multiwavelength bands.

Plasma lensing interpretation of FRB 20201124A bursts
at the end of September 2021

BFEA ItRITeXE

Investigating Primordial Black Holes as Dark Matter
through X-ray and Soft Gamma-ray Emission
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Angular correlation and deformed Hellings-Downs
curve from spin-2 ultralight dark matter

Kz PERFRERXXE

The pulsar timings are sensitive to both the nanohertz gravitational-wave background
and the oscillation of ultralight dark matter. The Hellings-Downs angular correlation
curve provides a criterion to search for stochastic gravitational-wave backgrounds at
nanohertz via pulsar timing arrays. We study the angular correlation of the timing
residuals induced by the spin-2 ultralight dark matter, which is different from the
usual Hellings-Downs correlation. At a typical frequency, we show that the spin-2
ultralight dark matter can give rise to the deformation of the Hellings-Downs
correlation  curve induced by the stochastic  gravitational — wave
background.[https://doi.org/10.1103/PhysRevD.110.044052]

Science Opportunities of Wet Extreme Mass-Ratio
Inspirals

aifkE KERTXZ

In our previous work, we forecast that the formation of wet extreme mass ratio
inspirals (EMRIs) assisted by the accretion flow around accreting galactic-center
massive black holes (MBHSs) will contribute a significant, possibly even dominant,
fraction of all detectable EMRIs using spaceborne gravitational wave detectors. In this
study, we explore various multi-messenger science opportunities that arise from
detecting a population of these systems.

First Large Absorption Survey in HI (FLASH):{ R J B35t
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IRR PEMFRAKXZENER

Dual super massive black holes at sub-kpc to kpc scales are the products of galaxy
mergers and the progenitors of eventually coalescing binary SMBHs. Dual AGNs or
off-nucleus AGNs may be witnessed if both or one of the dual SMBHs are accreting.
Despite its rarity, such systems are essential for learning the dynamical evolution of
binary SMBHSs as well as the process of galaxy merging. Recently a novel and highly
efficient astrometry-based method named varstrometry has been put forward to search
for dual SMBHs at high redshift. This method shows that the unsynchronized flux
variability of off-nucleus and dual AGNs will cause astrometric jitter detectable by
Gaia without spatially resolving them. Based on varstrometry we select a rare sample
of five high redshift radio quasars with clear Gaia astrometric jitters, and with
e-MERLIN observations a single compact radio source is revealed for each of them.
Clear Gaia-radio offsets of ~ 7 -- 40 mas are deteced in all but one targets. The
observed Gaia jitters appear consistent with the expected values. These detected
Gaia-radio offsets suggest these candidate dual SMBHs may have projected
separations as small as ~ 0.01 - 0.1 arcsec (~ 0.1 kpc, depending on the optical flux
ratio of two SMBHSs). We will also report preliminary results from our new EVN
observations which have even higher spatial resolution than e-MERLIN.

The Mass-Metallicity Relation in the Overdense
Environments at Cosmic Noon

R BRXNE

We present a measurement of the mass-metallicity relation (MZR) in the overdense
regions at cosmic noon. Using the MAMMOTH-Grism observations in the fields of
three protoclus- ters: BOSS1244, BOSS1441 and BOSS1542, we secure a sample of



66 protocluster member galaxies at z = 2-3, showing strong nebular emission lines
([O1M], H? _beta?, and [OII]) in their G141 spectra. This allows us to derive their
gas-phase metallicity and star formation rates from these spectra. We also perform
SED fitting on these sources using broadband deep imaging from HST and
ground-based telescopes to estimate their stellar masses. To minimize interference
from factors other than stellar mass, we stack our sample spectra into five mass bins,
allowing us to derive stacked gas-phase metallicities and star formation rates. We find
the MZR in the overdense regions at cosmic noon has a slope of 0.143 £0.029, which
is shallower than that of field galaxies. This shallower slope is most likely caused by
cold-mode gas accretion and the efficient recycling of feedback-driven winds in
overdense regions, consistent with the results of our previous work.

The ISM distribution, gas kinematics and system
dynamics of the FIR luminous quasar SDSS J2310+1855
atz=6

BRIFF JbSAREEAEKE

Quasars are the most luminous non-transient sources in the epoch of reionization
(z>~6) powered by accreting black holes. They are the most powerful tracer of the
cosmic reionization in which the Universe is in a very extreme condition. These
quasars provide a unique opportunity to study the key issues, for example, the typical
ISM conditions in the quasar host galaxies, and the formation of the young luminous
quasars and the evolving impact on their host galaxies, during the epoch at which the
intergalactic medium was being reionized by the first luminous sources. However,
most previous works are based on low-resolution and low sensitivity ISM
observations. High resolution ALMA observations of the ISM in these quasar host
galaxies at z~6 can provide important insight into issues, for example, the spacial
distribution of different ISM tracers as well as the star formation activity, the gas
kinematics and overall dynamics probed by bright ISM tracers in the SMBH-host
system at the earliest epoch. In this talk, the speaker will introduce a case study
toward the ISM of the FIR luminous quasar SDSS J2310+1855 at z = 6.0 with high
resolution ALMA observations.

A recent rejuvenated star-forming galaxy with PAH
detection in the Abell 2744 cluster

BAE7R UcAS
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Baryon Acoustic Oscillations Analyses with Density Split
Statistics

VFISHS PERFRERKNE

Accurate modeling for the evolution of the Baryon Acoustic Oscillations (BAO) is
essential for using it as a standard ruler to probe cosmology. We explore the
non-linearity of the BAO in different environments using the density-split statistics
and compare them to the case of the conventional two-point correlation function
(2PCF). We detect density-dependent shifts for the position of the BAO with respect
to its linear version using halos from N-body simulations. Around low/high-densities,
the scale of the BAO expands/contracts due to non-linear peculiar velocities. As the
simulation evolves from redshift 1 to 0, the difference in the magnitude of the shifts
between high- and low-density regions increases from the sub-percent to the percent
level. In contrast, the scale of the BAO does not evolve in the total 2PCF in the same
redshift range. The width of the BAO around high density regions increases as the
universe evolves, similar to the known broadening of the BAO in the 2PCF due to
non-linear evolution. In contrast, the width is smaller and stable for low density
regions. We discuss possible implications for the reconstructions of the BAO in light
of our results.

Can early dark energy be probed by the high-redshift
galaxy abundance?

XEn PENFRERIXE

The analysis of the Cosmic Microwave Background (CMB) data acquired by the
Atacama Cosmology Telescope (ACT) and the large-scale (I<=1300) Planck
Telescope show a preference for the Early Dark Energy (EDE) theory, which was set
to alleviate the Hubble tension of the A Cold Dark Matter (ACDM) model by
decreasing the sound horizon r_s, and gives H_0~72 km s*-1 Mpc”-1. However, the
EDE model is commonly questioned for exacerbating the ¢ 8 tension on top of the
ACDM model, and its lack of preference from the late-time matter power spectrum
observations, e.g., Baryon Oscillation Spectroscopic Survey (BOSS). In light of the
current obscurities, we inspect if the high redshift galaxy abundance, i.e., Stellar Mass
Function/Density (SMF/SMD) and Luminosity Function (LF), can independently
probe the EDE model. Our result shows that, compared to ACDM, the EDE model



prediction at z>10 displays better consistency with the unexpectedly high results
observed by the James Webb Space Telescope (JWST). At lower redshift, the EDE
model only fits the most luminous/massive end, with the majority of the data
presenting better consistency with ACDM, implying that adding an extra
luminosity/mass-sensitive suppression mechanism of the galaxy formation is required
for EDE to explain all data around z~7-10.

Near real-time gravitational wave data analysis of the
massive black hole binary with TianQin
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Properties of classical bulge and pseudo-bulge galaxies
at low- and mid-redshift
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Kinematic morphology of low-mass galaxies in
[lustrisTNG
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metallicity gradient of galaxy pairs in JWST PASSAGE

FRME

Reconstructing redshift distributions with photometric
galaxy

Wi LBREXEFE

The accurate determination of the true redshift distributions in tomographic bins is
critical for cosmological constraints from photometric surveys. The proposed redshift
self-calibration method, which utilizes the photometric galaxy clustering alone, is
highly convenient and avoids the challenges from incomplete or unrepresentative
spectroscopic samples in external calibration. However, the imperfection of the
theoretical approximation on broad bins as well as the flaw of the algorithm in
previous work risk the accuracy and application of the method. In this talk, we
propose the improved self-calibration algorithm that incorporates novel update rules,
which effectively accounts for heteroskedastic weights and noisy data with negative
values. The improved algorithm greatly expands the application range of
self-calibration method and accurately reconstructs the redshift distributions for
various mock data. Using the luminous red galaxy (LRG) sample of the Dark Energy
Spectroscopic Instrument (DESI) survey, we find that the reconstructed results are
comparable to the state-of-the-art external calibration. This suggests the exciting
prospect of using photometric galaxy clustering to reconstruct redshift distributions in
the cosmological analysis of survey data.
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Modeling the light curve of rebrightening tidal
disruption event
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We present a new measurement of the rest-frame UV luminosity function (LF) at z <
1 to very low luminosities Muv < -13. We use deep near-UV F225W imaging from
HST WFC3/UVIS of the Hubble Frontier Field survey Abell 2744 field. Combining
deep UV imaging and high magnification from strong gravitational lensing of the
foreground Abell 2744 cluster, we use photometric redshifts to identify ~ 200 faint
galaxies with Muv < -13 AB mag at z < 1. We report the preliminary results on the
best fit Schechter LF parameters. A possible turn over at the faint end of the UV LF at
z < 1 is observed, through inclusion of a curvature paremeter.
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Estimating Photometric Redshifts in Mid-Infrared
Galaxies Using Local Templates: Insights into Dusty Star
Formation from JWST
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Neutral Universe Machine: Predictions of HI gas in
Different Theoretical Models

iy PERZRE LB E

This study investigates the characteristics of HI gas in different models, including
hydrodynamical models (SIMBA, TNG100), a semi-analytical model (GAEA) and an
empirical model (NUM). The main objective is to explore the factors that contribute
to the disparities observed among these models. The analysis demonstrates that the HI
mass functions (HIMF) are primarily influenced by central and star-forming galaxies
in small halos ($M_{\rm vir} < 10" {12}\msun$). However, as the halo mass increases,
the number of satellite galaxies increases significantly, resulting in them containing
the majority of the HI mass in massive halos ($M_{\rm vir} > 10"{12}\msun$). This
highlights the importance of considering satellite estimates for HI mass properties.
Furthermore, the impact of AGN feedback on the distribution of HI mass is found to
be substantial. The study also examines the evolution of HI and the galaxy/halo mass
with redshifts and observes that each model performs differently at high redshifts, and
we anticipate for future observational data that will provide further constraints.

Environmental Effects on Low Surface Brightness
Galaxies in the IllustrisTNG Simulation

Luis Enrique Pérez Montafio #iiI K%

Understanding the nature of dark matter is possible due to its interconnectedness with
galaxy’s structure and formation history. The variations in the size of galaxies, and
consequently, the formation of Low Surface Brighntess Galaxies (LSBGs) could be
followed from one of two different effects: variations in the spin parameter of the halo
(M) or variations in the density of dark matter halos (McGaugh 2021). We test both
scenarios by employing a simulated sample of galaxies drawn from the TNG100 run
of the MlustrisTNG project. We find no significant differences in the halo



concentration index between LSBGs and their High Surface Brightness (HSBGS)
counterparts, with LSBGs residing in halos with higher A than HSBGs, suggesting
that variations in galaxy sizes are followed by the effect of variating A, rather than the
density of dark matter halos, specially at z~2. Extending our analysis to larger scales,
we found that the relative abundance of LSBGs within groups and clusters displays a
central deficit, hinting at potential destruction upon reaching these core regions. A
detailed observation of the two-point correlation function &(r) shows a preference for
rotation-dominated LSBGs to reside in low-density environments, while
dispersion-dominated LSBGs thrive in high-density regions where galaxy interactions
govern their evolution. Our examination of the cosmic web reveals no significant
differences in the distance to the closest large-scale structure, barring a few exceptions
suggesting a limited impact of large-scale spatial distribution on mechanisms driving
LSBG evolution. All together, we conclude that the halo vicinity and local
environment at the scale of galaxy clusters, where mechanisms such as galaxy
mergers and tidal stripping, as well as stellar and gas accretion take place, is the most
likely environment that favour the emergence of LSBGs with different morphologies,
mostly driven by the presence or absence of important local interaction phenomena.

Measuring galaxy properties from SED fitting with a
physical prior

miFF tmEXZE

The spectral energy distribution (SED) of galaxies is essential for deriving
fundamental properties like stellar mass and star formation history (SFH). However,
conventional methods, including both parametric and non-parametric approaches,
often fail to accurately recover the observed cosmic star formation rate (SFR) density
due to oversimplified or unrealistic assumptions about SFH and their inability to
account for the complex SFH variations across different galaxy populations. To
address this issue, we introduce a novel approach that improves galaxy broad-band
SED analysis by incorporating physical priors derived from hydrodynamical
simulations. Tests using HlustrisTNG simulations demonstrate that our method can
reliably determine galaxy physical properties from broad-band photometry, including
stellar mass within 0.05 dex, current SFR within 0.3 dex, and fractional stellar
formation time within 0.2 dex, with a negligible fraction of catastrophic failures.
When applied to the SDSS main photometric galaxy sample with spectroscopic
redshift, our estimates of stellar mass and SFR are consistent with the widely-used
MPA-JHU and GSWLC catalogs. Notably, using the derived SFHs of individual
SDSS galaxies, we estimate the cosmic SFR density and stellar mass density with
remarkable consistency to direct observations up to $z \sim 6$. This marks the first
time SFHs derived from SEDs can accurately match observations. Consequently, our
method can reliably recover observed spectral indices such as $\rm D_{\rm
n}(4000)$ and $\rm H\delta_{\rm A}$ by synthesizing the full spectra of galaxies



using the estimated SFHs and metal enrichment histories, relying solely on
broad-band photometry as input. Furthermore, this method is extremely
computationally efficient compared to conventional approaches.

Dark-halo and Environmental Conditions for Forming
Thin Disks at High-z Universe

ZET ItmXZF

Big Bulgeless Disks (BBDs, also known as Super Spirals) are common in the nearby
Universe but are believed to be rare for high redshift since modern theoretical pictures
for high-z disk formation require a young stellar bulge to prelude and stablize disk
formation, until recent JWST observations reveal their existence at an epoch as early
as z~3. Their large sizes, extreme bulgeless morphology, formation mechanisms, and
fates remain open questions. In this talk, I will present our new morphological
decomposition method for identifying galaxies of particular morphological types in
cosmological simulations. Our method incorporates and improves upon existing
algorithms with a simple yet physical approach, which enables robust separation of
thin and thick galactic discs without assuming constant but arbitrary circularity
threshold. Next, | apply this new method to BBDs and explore their baryonic
properties, halo conditions, assembly histories, and environments, comparing them to
normal galaxies of similar mass. | will show their mock images and related
measurements. The results reveals that BBDs are richer in cold gas, more metal-poor,
clumpier, younger, and more actively star-forming. They are hosted by more virialized,
cored-ish halos; experience fewer but gas-rich mergers; and tend to reside in knots or
filaments, though with local densities slightly lower than those of the normal galaxies.
Our method is public and highly modular, easily adaptable for analyzing any
cosmological hydro simulations for detailed morphological and galaxy-halo analyses.

Testing the Line of Sight Effect in Strong Lensing Systems
from N-body Simulation

ZR tRfekE

Determine HO cosmological-model-independently using
Time-Delay Lensing

FIRE TLIHEXZE



Local perspective of Hubble tension

&R PERFRIECYIERR

The recently found intercept aB tension of Supernovae (SNe) magnitude-redshift
relation between local (z < 0.0233) and late-time (z > 0.0233) Universes hints for
either the local-scale new physics or systematics. Classifying the PantheonPlus SNe
scrupulously and comparing the aB of different SNe groups, we find the SNe in the
third-rung distance ladder maintains a very stable aB over a wide redshift range z €
[0.003, 2.3] while the Cepheid-hosted SNe in the second-rung ladder presents a
significant aB deviation leading to the aB tension. We analyze the potential
systematics and look into what enlightenment it will give to Hubble tension.

AGN outflows in the triple AGN candidate SDSS
J0849+1114
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MSA-3D: Metallicity Gradients in Galaxies atz ~ 1 with
JWST /NIRSpec Slit-stepping Spectroscopy

BPIE PERZRXS

The radial gradient of gas-phase metallicity is a powerful probe of the chemical and
structural evolution of star-forming galaxies, closely tied to disk formation and gas
kinematics in the early universe. We present spatially resolved chemical and
dynamical properties for a sample of 26 galaxies at 0.5 < z < 1.7 from the MSA-3D
survey. These innovative observations provide 3D spectroscopy of galaxies at a
spatial resolution approaching JWST’s diffraction limit and a high spectral resolution
of R = 2700. The metallicity gradients measured in our galaxy sample range from
—0.05 to 0.02 dex kpc—1. Most galaxies exhibit negative or flat radial gradients,
indicating lower metallicity in the outskirts or uniform metallicity throughout the
entire galaxy. We confirm a tight relationship between stellar mass and metallicity
gradient at z ~ 1 with small intrinsic scatter of 0.02 dex kpc—1. Our results indicate
that metallicity gradients become increasingly negative as stellar mass increases,
likely because the more massive galaxies tend to be more “disky”. This relationship is
consistent with the predictions from cosmological hydrodynamic zoom-in simulations
with strong stellar feedback. This work presents the effort to harness the multiplexing
capability of JWST NIRSpec/MSA in slit-stepping mode to map the chemical and
kinematic profiles of high-redshift galaxies in large samples and at high spatial and
spectral resolution.
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The physical origin of positive metallicity radial
gradients in high-redshift galaxies: insights from the
FIRE-2 cosmological hydrodynamic simulations

iz PERZFRXS

Using the FIRE-2 cosmological zoom-in simulations, we investigate the temporal
evolution of gas-phase metallicity radial gradients of Milky Way-mass progenitors in
the redshift range of 0.4<z<3. We pay special attention to the occurrence of positive
(i.e. inverted) metallicity gradients --- where metallicity increases with galactocentric
radius. This trend, contrary to the more commonly observed negative radial gradients,
has been frequently seen in recent spatially resolved grism observations. The
occurrence rate of positive gradients in FIRE-2 is about ~10% for 0.4<z<3, and ~16%
at higher redshifts (1.5<z<3), broadly consistent with observations. Moreover, we
investigate the correlations among galaxy metallicity gradient, stellar mass, star
formation rate (SFR), and degree of rotational support. Our results show that galaxies
with lower mass, higher specific SFR (sSFR), and more turbulent disks are more
likely to exhibit positive metallicity gradients. The FIRE-2 simulations show evidence
for positive gradients that occur both before and/or after major episodes of star



formation, manifesting as sharp rises in a galaxy's star-formation history. Positive
gradients occurring before major star-formation episodes are likely caused by
metal-poor gas inflows, whereas those appearing afterwards often result from
metal-enriched gas outflows, driven by strong stellar feedback. Our results support the
important role of stellar feedback in governing the chemo-structural evolution and
disk formation of Milky Way-mass galaxies at the cosmic noon epoch.

Probing the Mechanisms of the ISM in Massive Galaxy
Protoclusters

B PERFRXE

Using the deep spectroscopy acquired by Keck MOSFIRE and HST grisms, we
compile a sample of 43 galaxies at $z\sim2$ with full suites of rest-frame optical
emission lines residing in massive protocluster cores at the cosmic noon. This unique
galaxy sample provides critical information about galaxy evolution in overdense
environments at high redshifts. By analyzing key diagnostics such as electron density,
BPT diagrams, and the O$_{32}$ vs. R$_{23}$ excitation diagram, we identify a
distinct offset in the emission-line properties of these high-redshift galaxies in
overdense environments compared to local star-forming galaxies observed in SDSS.
In stacked spectra of our sample galaxies, we measure a median electron density of
approximately 275 cm$"{-3}$. When dividing the sample into different mass bins, we
observe that galaxy stacks with higher mass tend to have lower electron density.
Importantly, we find that the [O$_{\mathrm{\ 1}}$]$\lambda6300$ emission line
fluxes are significantly enhanced in these high redshift samples, which deviates from
the behavior observed in local galaxies. By incorporating detailed photoionization
models that combine contributions from H$_{\mathrm{l1}}$ region ionization and
shock excitation, we propose that the observed offsets, including the
[N$_{\mathrm{\,11}}$]$\lambda6584$/H$\alpha$ BPT diagram, electron density, and
especially the strong [O$_{\mathrm{\,1}}$]$\lambda6300$ emission line, can be
attributed to the influence of shock waves. This discovery sheds light on the complex
ISM mechanisms in overdense environments in the early universe.
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The cosmic growth rate, which is related to peculiar velocity and is a primary
scientific objective of galaxy spectroscopic surveys, can be inferred from the Redshift
Space Distortion effect and the kinetic Sunyaev-Zel’dovich (kSZ) effect. However,
the reconstruction noise power spectrum of the radial velocity field in kSZ is
significantly dependent on the measurement of the small-scale galaxy-electron power
spectrum P_{ge}. In this study, we thoroughly discuss the enhancement of cosmic
growth rate measurements facilitated by Fast Radio Bursts (FRBs), which probe the
electron density of the universe along their propagation paths to provide crucial
additional information on P_{ge}. Subsequently, we utilize future spectroscopic
surveys from the Chinese Space Station Telescope and the CMB-S4 experiment,
combined with FRB dispersion measures, to achieve precise measurements of the
cosmic growth rate at redshifts zg = 0.15,0.45,0.75. Employing Fisher matrix
forecasting analysis, we anticipate that constraints on fsigma8 will reach a precision
of 0.1% with a sample size of 1076 FRBs. Furthermore, we perform a global analysis
using Markov Chain Monte Carlo methods to constrain key parameters of three
distinct dark energy models based on cosmic growth rate measurements. The results
demonstrate that these refined fsigma8 measurements considerably enhance the
constraints on relevant cosmological parameters compared to those obtained from
Planck CMB data. As the number of observed FRBs increases, alongside more precise
galaxy surveys and next-generation CMB observations, new opportunities will arise
for constraining cosmological models using the kSZ effect and for developing novel
cosmological applications of FRBs.



2 TSRE 5 R KRB Se 180t Hh 26 19 B IR & R EE Kk
BRYR ' B £ ) 1 R

FRR #HIKF

FATFR T — b S8 90 B2 A e Mk B R & T ¥ o IR A7 VAN 7 S o il
e AR w22 e, AR HAR IG5 Bt . Z T XA, JATRT
TR RO £ R R BN JE M E AR

EERGHINE

HEF ZMAXE

LROL T E R B SAR AI T BE R X-ray 385 RIE

XBiF JERKZF

AEMEE R IEE R EERERIE, R, X TREEEE. K=
HEASEEERERIER, LA SEE RN IR = 780 1
fift. SEBIEE RENZRERIRE, AW FIX L ) BRI T B i B S R .
T AR R R HIE 21em BEZERLIN , BATTR IR AR R 2 LMK T
PREER AR TIE . SbAk, FATEIE /37 E 2R, Rl 1 2k 2 2 R H 1)
SRR, FMMESEFEEIAEE T CO-H2 F# K731 T AR 5. H
RERERE, WoauE 2 RRIHERIIT X FLims. @i hiRE LX-SFR
A1 LX-SFR-metallicity ¢ &, FATHENZAEFIE T REZIESE &% (AGN) S5
e X FEXUE (HMXB) JEFRERMISE R . A0 iR 5381 58 F A
IR R A SRR S . AL R DA AT RER X S R AR S RYBESE 4L T 3 B

YIS

Evolution of subhalo mass function through tidal
stripping and disruption
€8 LigstExs

Understanding the properties and distribution of subhaloes is essential for linking
galaxies to dark matter and for probing the nature of dark matter. In this talk, 1 will



show how tidal stripping and disruption transform the unevolved subhalo mass
function into the final subhalo mass function.

However, some recent researchers claim that CDM subhaloes are quite resistant to
tidal effects, suggesting that the disruption events observed in simulations could be
unphysical, thereby challenging current cosmological simulations. Through a detailed
analysis of subhalo evolution in the Aquarius simulations, we demonstrate that the
subhalo disruption rate corresponds to the physical segregation of subhaloes into two
distinct acquisition channels. Most disrupted subhaloes are sub-subhaloes, accreted
through major mergers at high redshift, while first-order subhaloes, accreted through
minor mergers at low redshift, survive to the present day. Supported by
semi-analytical modelling, we conclude that numerical effects do not undermine our
understanding of resolved subhaloes as captured by current cosmological simulations.
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Constraints on Primordial Magnetic Fields from High
Redshift Stellar Mass Density

KEE IERITEXE

Primordial magnetic fields (PMFs) play a pivotal role in influencing small-scale
fluctuations within the primordial density field, thereby enhancing the matter power
spectrum within the context of the ACDM model at small scales. These amplified
fluctuations accelerate the early formation of galactic halos and stars, which can be
observed through advanced high-redshift observational techniques. Therefore, stellar
mass density (SMD) observations, which provide significant opportunities for detailed
studies of galaxies at small scales and high redshifts, offer a novel perspective on
small-scale cosmic phenomena and constrain the characteristics of PMFs. In this study,
we compile 14 SMD data points at redshifts z > 6 and derive stringent constraints on
the parameters of PMFs, which include the amplitude of the magnetic field at a
characteristic scale of A = 1 Mpc, denoted as B0, and the spectral index of the
magnetic field power spectrum, nB. At 95% confidence level, we establish upper
limits of BO < 4.44 nG and nB < —2.24, along with a star formation efficiency of
approximately f*0 ~ 0.1. If we fix nB at specific values, such as —2.85, —2.9, and



—2.95, the 95% upper limits for the amplitude of the magnetic field can be constrained
to 1.33, 2.21, and 3.90 nG, respectively. Finally, we attempt to interpret recent early
observations provided by the James Webb Space Telescope using the theory of PMFs
and find that by selecting appropriate PMF parameters, it is possible to explain these
results without significantly increasing the star formation efficiency.

Unified Dark Fluid Model with a cosmic age
parametrization

EEE PUXF

The unified dark fluid model unifies dark matter and dark energy into a single
component, providing an alternative and more concise framework for interpreting
cosmological observations. We introduce a PAge-like Unified Dark Fluid (PUDF)
model based on the PAge approximation (Huang 2020), which is parameterized by the
age of the universe and an $\eta$ parameter indicating the deviation from Einstein-De
Sitter Universe. The PUDF model shares many similar features of the standard
Lambda cold dark matter ($\Lambda$CDM) model and can effectively describe the
large-scale structure formation and late-time cosmic acceleration. We constrain the
PUDF model with the Planck 2018 cosmic microwave background anisotropies,
baryon acoustic oscillation measurements including those from the most recent DESI
2024, the Pantheon+ sample of Type la supernovae, and the Cosmic Chronometers
compilation. Although the PUDF performs well in fitting all the cosmological datasets,
the joint analysis of the data still favors the $\Lambda$CDM model over the PUDF
model, according to the Bayesian evidence of model comparison.

A galaxy cluster finding algorithm using machine
learning

HXII tRIFEKZE

Building a comprehensive catalogue of galaxy clusters is a fundamental task for the
studies on the structure formation and galaxy evolution. In this paper, we present an
algorithm utilizing machine learning techniques for the efficient detection of galaxy
clusters. Our method involves two steps, including the identification of the brightest
cluster galaxies and the estimation of the cluster richness. We trained our models on
the galaxy data from the Sloan Digital Sky Survey and WHL galaxy cluster catalogue.
Validated to a test data in the region of northern galactic cap, our method
demonstrates a high completeness when cross-matching with previous optical
catalogues. Richness comparison with optical and X-ray cluster catalogues also
demonstrated a tight correlation. Our methodology showcases robust performance in
galaxy cluster detection and holds promising prospects for applications in upcoming



large-scale surveys.

The Nucleus Evolution of Mrk~1018

A FERZFRZEANES

In past forty-five years, changing-look AGN of Mrk 1018 underwent a significant
modification of the central engine. This talk will report a full-cycle type transition for
the first time in single AGN (Mrk 1018), which was driven by strongly varying
accretion rate. And many other observation properties, which also regulate by
accretion rate.

Exploring the dependence of the Hubble constant from
the cluster-lensed supernova SN Refsdal on mass model
assumptions

NFE AFREKF

The Hubble constant, $H_0$, which is a crucial parameter in astrophysics and
cosmology, is under significant tension. We explore an independent technique to
measure $H_03$ based on the time-delay cosmography with strong gravitational
lensing of a supernova lensed by a galaxy cluster, focusing on SN Refsdal in MACS
J1149.5+2223, the first gravitationally lensed supernova with resolved multiple
images. We carefully examine the dependence of constraints on the Hubble constant
on the choice of lens mass models, employing 23 lens mass models with different
assumptions on dark matter halos and external perturbations. Remarkably, we observe
that the dependence on the choice of lens mass models is not significantly large,
suggesting the robustness of the constraint on the Hubble constant from SN Refsdal.
We combine measurements for the 23 lens mass models to obtain
$H_0=70.0"{+4.7} {-4.9}km/s/Mpc$ assuming equal weighting. We find that
best-fitting Hubble constant values correlate with radial density profiles of the lensing
cluster, implying a room for improving the constraint on the Hubble constant with
future observations of more multiple images. We also find a clear correlation between
best-fitting Hubble constant values and magnification factors of supernova multiple
images. This correlation highlights the importance of gravitationally lensed Type la
supernovae for accurate and robust Hubble constant measurements.
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Instantaneous Size Growth of Star-Forming Galaxies:
Insights from Size Variation on Rest-Frame Wavelength
with JADES

RE PERFEREAKXE

We investigate size variation on rest-frame wavelength for a sample of 6473
star-forming galaxies log M*/Msun > 8 based on the second JWST Advanced Deep
Extragalactic Survey data release. Star-forming galaxies are typically smaller at
longer wavelength from UV-to-NIR at z < 3.5, especially for more massive galaxies,
indicating the inside-out assembly with in-situ star formation if ignoring dust
attenuation. The size variation with wavelength shows strong dependence on stellar
mass, and shows little or not dependence on redshift, specific star formation rate and
galaxy environment. This suggests that the size growth of star-forming galaxies is a
self-regulated process primarily governed by stellar mass. We model size as a
function of both mass and redshift simultaneously, obtaining R_e o= M*"0.23
(1+2)"-1.04 at wavelength of 0.45 micron, and R_e o< M*"0.20 (1+z)"-1.08 at 1.0
micron. Based on this size evolution and the star formation main sequence from the
literature, we obtain the locus of typical size growth for individual galaxies of
different masses on the mass-size plane. The move trend on mass-size plane strongly
correlates with the size ratio between 0.45 micron and 1.0 micron, supporting that the
size variation on wavelength provides important information on instantaneous size
growth of galaxies.

galactic winds in M82 revisited II: development of



multiphase outflows
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The ultra-diffuse-galaxy AGC 242019 with a negative
metallicity gradient

RIZR ARKXF

The origin of ultra diffuse galxies (UDGs) remain poorly understood. While the
metallicity gradient can offer key clues about the formation mechanisms of UDGs, no
such studys have been conducted for field UDGs. We carry out deep MUSE
observations of one of the brightest UDG in the HI -- AGC 242019. With various
strong emission line metallicity calibrators, we found that this galaxy shows a
negative metallicity gradient: -0.1140.02 kpc"{-1} for N2S2Halpha metallicity
calibrator and -0.01940.005 kpc}™{-1} for O3N2, with average metallicities of 7.7
and 8.4, respectively. In contrast to general dwarf galaxies that prefer flat metallicity
gradient, AGC 242019 aligns more closely to spiral galaxies. Our finding suggest that
field UDGs may not experience strong feedback, consistent with other characteristics
found in this galaxy.

Chandra X-ray Measurement of Gas-phase Heavy
Element Abundances in the Center ?of the Galaxy

£F% ARKF

Elemental abundances are key to our understanding of star formation and evolution in
the Galactic Centre. Previous work on this topic has been based on infrared (IR)
observations, but X-ray observations have the potential of constraining the abundance
of heavy elements, mainly through their K-shell emission lines. Using 5.7 Ms
Chandra observations, we provide the first abundance measurement of Si, S, Ar, Ca,
and Fe, in four prominent diffuse X-ray features located in the central parsec of the
Galaxy, which are the manifestation of shock-heated hot gas. A two-temperature



non-equilibrium ionization spectral model is employed to derive the abundances of
these five elements. In this procedure, a degeneracy is introduced due to uncertainties
in the composition of light elements, in particular, H, C, and N. Assuming that the hot
gas is H-depleted but C- and N-enriched, as would be expected for a standard scenario
in which the hot gas is dominated by Wolf-Rayet star winds, the spectral fit finds a
generally subsolar abundance for the heavy elements. If, instead, the light elements
had a solar-like abundance, the heavy elements have a fitted abundance of ~1-2 solar.
The a/Fe abundance ratio, on the other hand, is mostly supersolar and insensitive to
the exact composition of the light elements. These results are robust against potential
biases due to either a moderate spectral signal-to-noise ratio or the presence of
non-thermal components. Implications of the measured abundances for the Galactic
Centre environment are addressed.

Joint analysis of small-scale galaxy clustering and
galaxy-galaxy lensing from BOSS galaxies

BXER LBREXSFE

We present a joint analysis of galaxy clustering and galaxy-galaxy lensing
measurements of BOSS galaxies using the method of simulation-based emulation
combined with halo occupation distribution model. Our emulator is constructed using
the Aemulus v simulations with massive neutrinos, a suite of wwCDM N-body
simulations designed for emulation. We combine the small-scale analysis of galaxy
clustering from 0.1 Mpc/h to 60 Mpc/h and galaxy-galaxy lensing from 1.7 Mpc/h to
60 Mpc/h to perform cosmological constraint. We split the BOSS galaxies into three
redshift bins to measure their clustering and employ galaxies from Dark Energy
Camera Legacy Survey and Hyper Suprime-Cam as source galaxies to measure
galaxy-galaxy lensing separately. We find that the addition of galaxy-galaxy lensing
will significantly improve constraint power on S8, with weak improvement on the
constraint of fo8. Our results of fo8 indicate a tension of around ~2-4c below the
results of CMB observations from Planck. For S8, our results based on different data
at different redshifts are also ~3c lower than the Planck result. These tensions with
CMB observations in our work are consistent with some recent works of large-scale
structure analysis, including measurements of galaxy clustering, galaxy-galaxy
lensing, cosmic shear and so on.

Is quasar variability regulated by the close environment
of accretion?

KR8 HPERZFEAXE

Ultraviolet/optical variability in quasars is a well-observed phenomenon, yet its



primeval origins remain unclear. In this report, we present our recent findings on the
ultraviolet/optical variability of luminous quasars and its connection to the close
environment of accretion. Through correlation analysis, we have found that the dusty
torus dominates near-infrared emission, while polar dust primarily contributes to
mid-infrared radiation. Building on this understanding, we further investigate how
these components influence quasar variability using a compilation of the best
available quasar light curve samples, including data from SDSS, Pan-STARRS, and
Zwicky Transient Facility. Our analysis reveals a significant anticorrelation between
the g-band variability amplitude (orms) and the infrared covering factor LIR(A)/Lbol,
which is strongest at wavelengths of 2-3um but gradually weakens towards longer
wavelength. This suggests the equatorial dusty torus plays a significant role in
influencing the UV/optical variability, while the cooler polar dust does not. The
findings indicate that quasar variability may be connected to the physical conditions
within the dusty torus which feeds the accretion, and support the notion that the close
environment of the accretion plays an important role in regulating the accretion disk
turbulence.
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MULTIPLE MEASUREMENTS OF HUBBLE CONSTANT
FROM DESI 2024 BAO OBSERVATIONS

HBEF IERMEXFZMESKNF KR

In this Letter, we present the latest results from the Dark Energy Spectroscopic



Instrument (DESI) survey to measure the Hubble constant. We establish a
cosmological-model-independent method to extract multiple measurements of Hubble
constant (HO), based on a combination of independent geometrical data sets without
calibration. The baryonic acoustic oscillation (BAQO) observations by

the Dark Energy Spectroscopic Instrument (DESI) survey, allow us to determine HO
from the first principles unleashing any universal assumption. We find HO =
66.9+1.1-1.0 km s—1 Mpc—1 at 68% C.L., which provides the Hubble constant at an
accuracy of 1.5% with minimal assumptions. Specially, our newest measurements of
this fundamental constant at z = 0.51 — 2.33 agree very well with Planck's results.
This also demonstrates a 4c tension with the results of the Supernova HO for the
Equation of State (SHOES).
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Measuring the dark matter distribution within galaxies is crucial for testing the
baryonic-dark matter co-evolution in simulations. However, we are still lacking of
reliable measurements of dark matter content in a large number of galaxies. The dark
matter distributions constrained by IFU data are largely uncertain due to the limited
spatial coverage of IFU observations. We developed a dynamical model combing IFU
stellar kinematic data and integrated HI spectrum, which significantly reduced the
uncertainty of dark matter fraction, from relative uncertainty of ~100% (with IFU
only) to ~40%. We then apply this method to a sample of 140 nearby galaxies
combing IFU data from MaNGA and high-quality HI spectra from FAST, the sample
is representative of the general properties of present-day galaxies in the local universe.
We find that TNG simulation predicts higher dark matter fraction within 1Re and 5Re
compared to observation.
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Enhancing dark siren cosmology through multi-band
gravitational wave synergetic observations

dongyueyan Z%HRILKZE



Multi-band gravitational-wave (GW) standard siren observations are poised to

herald a new era in the study of cosmic evolution. These observations offer higher
signal-to-noise ratios and improved localizations compared to those achieved with
single-band GW detection, which are crucial for the cosmological applications of dark
sirens. In this work, we explore the role multi-band GW synergetic observations will
play in measuring cosmological parameters, particularly in comparison with single
GW observatory data. We used mock multi-band dark siren data from third-generation
GW detectors and the baseline Decihertz Interferometer Gravitational-Wave
Observatory to infer cosmological parameters. Our analysis was conservative,
involving only the 89 actual GW events from the current Gravitational Wave
Transient Catalogs in our data simulation, facilitating a direct comparison with
existing dark siren results. Multi-band GW observations significantly improve sky
localization accuracy by two to three orders of magnitude over single-band
observations, although their impact on luminosity distance error remains limited. This
results in a substantial improvement in the constraints on matter density and the
Hubble constant, enhancing them by 81%

to 89% and 70% to 79%, respectively. We conclude that the significant potential of
multi-band GW synergistic observations for detecting GW signals and resolving the
Hubble tension is highly promising and warrants anticipation.

Cosmological model-independent constraints on the
Hubble constant from a time-delay gravitational lens
system and GWTC-3 standard sirens

Ji-Yu Song FHItKE

The Hubble tension has emerged as a significant enigma in cosmology in recent years.
This confusion stems from a more-than-5¢ discrepancy between the values of the
Hubble constant (HO) inferred from the Planck 2018 CMB observation based on the
ACDM model and results of other late-universe cosmological probes. This
inconsistency hints at the possibility of new physics beyond the standard ACDM
model. Still, we can not dismiss the possibility of unknown systematic error in these
measurements yet. Therefore, it is necessary to remeasure HO using the cosmological
model-independent method. In this presentation, we show our newly cosmological
model-independent constraint on HO based on the distance-sum rule and using a
strong gravitational lensing time delay (SGLTD), RXJ1131-1231, combined with
gravitational-wave (GW) standard sirens in GWTC-3. Our results show that
RXJ1131-1231 and 42 binary black holes (BBHSs) can constrain HO to around 9%.
Considering the bright siren GW170817 and 42BBHs can constrain HO to around
7.7%. If we consider the galaxy catalog GLADE+ and fix the mass model of BBH,
we can constrain HO to 5.2%. Our results are the first to use real GW standard siren
data and real SGLTD data to constrain HO independently of cosmological models via
the distance-sum rule, demonstrating the great potential of this approach in resolving



the Hubble tension.

Impacts of dark energy on weighing neutrinos after DESI
BAO

tHEZE FIEXZF

Recently, DESI released baryon acoustic oscillation (BAO) data, and DES has also
published its five-year supernova (SN) data. These observations, combined with
cosmic microwave background (CMB) data, support a dynamically evolving dark
energy at a high confidence level. When using cosmological observations to weigh
neutrinos, the results will be significantly affected by the measurement of dark energy
due to the degeneracy between neutrino mass and the dark-energy equation of state.
Therefore, we need to understand how the dynamical evolution of dark energy in the
current situation will affect the measurement of neutrino mass. In this work, we utilize
these latest observations and other additional distance measurements to discuss the
mutual influence between neutrinos and dark energy, then calculate the Bayes factor
to compare models. We consider three neutrino mass hierarchies including degenerate
hierarchy (DH), normal hierarchy (NH), and inverted hierarchy (IH), as well as three
dark energy models including the ACDM, wCDM, and wOwaCDM models.
Cosmological data combined with the prior of particle physics experiments can
provide strong to decisive evidence favoring the wOwaCDM + Y mv model with NH.
In the wOwaCDM model, using the CMB+DESI+DESY5 data, we obtain constraints
on the total neutrino mass, Y mv< 0.171 eV, 0.204 eV, 0.220 eV, for DH, NH, and IH,
respectively. Furthermore, taking into account the neutrino hierarchy or incorporating
additional distance measurements results in a more pronounced deviation from the
ACDM model for dark energy. The latter, particularly, exhibits a deviation at a
confidence level that surpasses 4c.

Extragalactic Radio Sources : a robust cosmological
distance indicator

BillE tRIMEXFZIIES R F R

Over the past decades, considerable advances have been made in the search for
possible candidates to serve as true standard rulers in the Universe. Among these, the
milliarcsecond-scale structures of flat-spectrum radio quasars (FSRQs) have aroused
wide attention in the context of their potential serve as cosmic standard rulers.
Previous works have shown that under intermediate luminosity, their linear size shows
no significant correlation with luminosity and redshift in the range from 0.5 to 3.
Based on the VLBA Calibrate Survey (VCS) images, we conducted multi-wavelength



morphological analyses. Using cosmic chronometers and Baryon Acoustic
Oscillations (BAO) for cosmology-independent calibration, we constructed the largest
currently available sample of compact radio sources that can serve as cosmic standard
rulers. Additionally, the linear size-Luminosity relation of compact symmetric objects
(CSOs) has also been considered as a promising candidate for standard distance
indicators. Due to the limited number of confirmed CSOs, we generated a simulated
samples based on the recently proposed CSO semi-analytic model. By comparing
simulated sample with existing CSO observational data, we analyzed the
observational errors in the simulated samples and tested the feasibility of the P-D
relationship as a standard distance indicator.

Disentangling the Impacts of Feedback and Environment:
the HI Gas-Dark Matter Halo Connection in TNG
Simulations

Xingyao Cai  Zhejiang University

n this study, we explore the connection between HI gas and dark matter halos to
disentangle the impacts of internal feedback mechanisms and environmental factors
on galaxy evolution, using the IlustrisTNG-100 simulation. By calculating the HI
content and distribution within galaxies, and comparing the quenching fractions
between the SDSS survey and IllustrisTNG, we investigate the role of HI gas in
galaxy quenching. This analysis reflects how feedback processes and large-scale
environments influence the evolution of galaxies.

Our key findings show distinct differences in HI distribution between AGN and
non-AGN galaxies. We observe an inverse relationship between HI content and dark
matter halo mass. In massive galaxies, HI is predominantly located beyond 10 kpc
from the center, leaving a gas depletion zone in the core. Furthermore, the correlation
between HI content and dark matter halo mass weakens when controlling for stellar
mass.

These results highlight the importance of HI gas distribution in understanding the
interplay between internal feedback and environmental effects, providing new insights
into the HI gas—dark matter halo connection in galaxy evolution.

The HST narrowband deep field survey and related
sciences

FiInE PERFRELBRNEG
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Unveiling the Temporal and Spectral Variability in
Nearby and Distant Gamma-NLS1 Galaxies

VINEET OJHA Kavli Institute for Astronomy and Astrophysics, Peking
University

The variability in intensity across the electromagnetic spectrum is a defining feature
of active galactic nuclei (AGNSs), providing crucial insights into their emission
mechanisms at scales that remain beyond the reach of current imaging technologies.
Such variability is a potent diagnostic tool for elucidating the underlying physics and
properties of AGNs, offering valuable information on the spatial and temporal
distribution of emitting regions, the structure and dynamics of accretion disks, and the
characteristics of the central supermassive black hole. This study presents a
comprehensive analysis of flux and color variability in the optical and Infrared
wavelengths for two gamma-ray detected Narrow-line Seyfert 1 galaxies
(gamma-NLS1s), representing the extreme ends of redshift. The selected sources are
1H 0323+342 (z = 0.06), the nearest known gamma-NLS1, and TXS 1206+549 (z =
1.344), the farthest detected to date. Both galaxies exhibit optical flux variability on
timescales ranging from minutes to years, as observed with 1-4 meter class
ground-based telescopes. Notably, a rapid optical flare was detected from 1H
0323+342, with a magnitude change of 0.07 within 20 minutes during an intra-night
observation. In the infrared regime, data from the Wide-field Infrared Survey Explorer
(WISE) reveal variability on daily timescales for both gamma-NLS1s. Additionally, a
high-cadence color variability analysis using data from the Zwicky Transient Facility
(ZTF) indicates that neither galaxy follows the typical "bluer when brighter" (BWB)
or "redder when brighter” (RWB) trends in the optical domain. However, a BWB
trend is observed in the infrared data from WISE. We will discuss potential physical
mechanisms driving the observed flux and color variability in both optical and
infrared wavelengths.
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The properties of Lyman Continnum candidates through
combined spectroscopic and imaging observations

XiER tmKXZF

Identifying Lyman continuum (LyC) leakers at intermediate redshifts is crucial for
understanding the properties of cosmic reionizers, as the opacity of the intergalactic
medium (IGM) prevents direct detection of LyC emission from sources during the



Epoch of Reionization (EoR). In this study, we confirm two new LyC leakers at z~3 in
the Abell 2744 cluster field, with absolute escape fractions (f_esc) of 0.9 and 0.22,
respectively. The LyC emission was detected using HST/WFC3/F275W and F336W
imaging. These two leakers appear faint M_UV = -18.1 and -17.81, exhibit blue UV
continuum slopes -2.68 and -2.24, have low masses, and show Lya EW of 90
angstrom and 28 angstrom, respectively. Their discovery was achieved without any
preselection, as we constructed a catalog of 98 spectroscopically confirmed sources
using JWST and/or MUSE public spectra. We also discuss the possible indirect
indicators (like Lyman alpha, O32 ratio, and M_star, etc) and find clues between these
properties and the LyC escaping. By integrating this sample into the currently limited
sample of known LyC leakers at z~3, we aim to enhance our understanding of LyC
escape mechanisms and improve our predictions of the LyC f_esc during the EoR.
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A new parametrization of Hubble function and Hubble
tension
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A surprising excess of radio emission in Extremely
Stable Quasars: a unique clue to jet launching?

BRXik PERZFEAKXE

Quasars are generally divided into jetted radio-loud and nonjetted radio-quiet ones,
but why only 10% of quasars are radio-loud has been puzzling for decades. Other than
jet-induced phenomena, black hole mass, or Eddington ratio, a prominent difference
between jetted and nonjetted quasars has scarcely been detected. Here we show a
unique distinction between them, and the mystery of jet launching could be disclosed
by a prominent excess of radio emission in extremely stable quasars (ESQs; i.e., type
1 quasars with extremely weak variability in UV/optical over 10 yr). Specifically, we
find that >25% of the ESQs are detected by the FIRST/VLASS radio survey, while
only ~6%-8% of the control sample, matched in redshift, luminosity, and Eddington
ratio, are radio-detected. The excess of radio detection in ESQs has a significance of
4.46 (99.9995%) and predominantly occurs at intermediate radio loudness with R ~
10-60. The radio detection fraction of ESQs also tends to increase in the ESQ
samples selected with more stringent thresholds. Our results are in contrast to the
common view that radio-loud quasars are likely more variable in UV/optical due to jet
contribution. New clues/challenges posed by our findings highlight the importance of
extensive follow-up observations to probe the nature of jets in ESQs and theoretical
studies on the link between jet launching and ESQs. Moreover, our results make ESQs,
an essential population that has never been explored, unique targets in the burgeoning
era of time domain astronomy, like their opposite counterparts of quasars exhibiting
extreme variability or changing-look features.

Quantifying the Coupling Effects of Supernova Feedback
on Black Hole Accretion in Galactic Nuclei

BRejdE JbmKE

Growth of massive black holes (BHs) in the galactic centers are regulated by the
environment. Modern cosmological galaxy-formation simulations suggest that
supernova (SN) feedback evacuates the gas in galactic center, suppressing the BH
growth until the host galaxies have grown sufficiently to develop a deep gravitational
potential, leading to under-massive growth track relative to the local relationship.
However, this scenario does not explain the over-massive nature of BHs observed at
high redshift through JWST. In this work, we perform a suite of 3D high-resolution
hydrodynamical simulations that investigates the properties of turbulent, multi-phase
gas driven by individual SN explosions and the dynamics of accreting gas onto a BH
through its gravitational influence radius. We explore a broad parameter space of the
BH mass (~ 1-10"8 Msun), density of the surrounding gas (~ 1-10"5 cm”-3), and



frequency of explosions (given by star-formation timescale, tau ~ 10-10"4 Myr).
When the density in the nucleus is as high as 10"3 cm”-3 (tau / 1072 Myr)?(-2),
where the volume filling factor of SN bubbles within the BH influence radius is less
than 0.1, the BH is fed at a high rate comparable to the Bondi accretion rate by dense
cold gas formed between SN bubbles. This result, unlike most large-scale galaxy
simulations that hardly resolve the nucleus, suggests that SN feedback is inefficient to
expel the gas and prevent the BH from growing. These high-resolution simulations
enable us to provide a physically motivated subgrid feedback model, which can be
applied to large-scale simulations.

The Stellar Formation History and Evolution of Blue
Compact Dwarf Galaxy

HiFrf BRXXE

Blue compact dwarf (BCD) galaxies have a metallicity range of 1/10 to 1/3 of solar
metallicity. This low metallicity makes them ideal samples for studying galaxy
evolution in the early universe. The shallow gravitational potential of BCDs cannot
effectively retain gas from outflowing due to star formation feedback. Nevertheless,
starburst phenomena have been observed in some BCDs in recent years. Previous
studies have proposed several possible explanations: 1) The high-metallicity gas
generated by starburst events is completely blown away. 2) Gas that had not
undergone star formation for a long time suddenly began to form stars recently. 3)
Entry of low-metallicity gas, which subsequently forms stars. In order to recover the
star formation history of the blue compact dwarf galaxy and reveal the occurrence of
starburst phenomena, we analyze HST F336W, F438W, F606W, and F814W images
of W1016+37, a blue compact dwarf galaxy, to determine the age and mass
distribution of star clusters. Additionally, we develop a comprehensive method to
analyze high-resolution images of nearby starburst dwarf galaxies from HST,
considering metallicity, emission line contamination, and reddening, for future BCD
studies.

Pulsar Timing Array, Astrophysics and Cosmology

FREIE PERZRLEXXE

Galaxy Stellar Mass function from z=2.0 to z=0 using



Kilo-degree Survey(KiDS)

FEi5W RUXZFYIESKIFE B

The Galaxy Stellar Mass Function (GSMF) is a crucial statistical tool for
understanding how the stellar mass of galaxies is distributed, offering insights into the
assembly of galaxies across different redshifts. By analyzing GSMFs across redshifts,
we can track the evolution of galaxy mass assembly. Furthermore, since cosmological
simulations and semi-analytic models (SAMs) also provide GSMFs, comparing
observational data to these models helps refine and constrain them. In this study, we
utilize data from the Kilo-Degree Survey (KiDS) to construct GSMFs across redshifts
from 2.5 to 0 using the 1/Vmax method. Our results are compared with previous
studies as well as state-of-the-art simulations and SAMs. We find strong agreement
with existing works in the redshift range 1-0. Additionally, our results reveal
resolution-dependent trends in the TNG simulation series.

Joint spectrophotometric decomposition method for
quasar host galaxies

ZEE JbEKF

One Dark Fluid or Two? (HE)

Yan Su AAlIKE

X-ray properties of small galaxy groups from eRASS1
M= LBREXZF
The diverse physical origins of stars in the dynamically
hot bulge: CALIFA vs. IllustrisTNG

Le Zhang WRERZR LBEXXS



Oxyster: A Circumgalactic Low-ionized Nebula
Associated with a Starburst System at z=0.9

FRE BEXFERXFR

We present the discovery of an extensive ionized nebula in the COSMOS field,
featuring a ~20 kpc [Ol111] nebula within a larger ~30 kpc [Ol1] nebula, both aligned
with a starburst galaxy at z = 0.924. Thanks to the vast availability of COSMOS
images, we find this galaxy exhibits a ““single arm" bursty structure. While O32 ratio
lower than 1 indicates a low ionization state, the lower limit of [Ol11]]/Hbeta suggests
the ionization source may be an AGN, as it falls within AGN-dominated regions on
diagnostic diagrams. However, SED fitting, X-ray and radio emission provide no
strong evidence for an active nucleus. The nebula might indicate the presence of a low
luminous central AGN that was active within the last 10"5 years. The possibility of a
recent merger, a "positive feedback™ scenario, and further ionization diagnostics from
additional emission lines are avenues for future exploration. This object offers
valuable insights into the z~1 epoch, and discovering similar systems are expected to
help constrain AGN variability and the galaxy ecosystem phenomenon.

Quasars with Flare/Eclipse-like Variability Identified in
ZTF

MHiE ARKF

Active galactic nuclei (AGNSs) are known to exhibit optical/UV variability and most
of them can be well modeled by the damped random walks. Physical processes that
are not related to the accretion disk, such as tidal disruption events (TDE) or moving
foreground dusty clouds, can cause flare-like and eclipse-like features in the optical
light curve. Both long-term and high-cadence monitoring are needed to identify such
features. By combining the Sloan Digital Sky Survey (SDSS), Panoramic Survey
Telescope, and Rapid Response System (Pan-STARRS) with the Zwicky Transient
Facility (ZTF) survey, we are able to identify a rare sample (11) out of the SDSS
quasar catalog ($\sim 83,000%). These quasars exhibit more or less constant
brightness but show rapid optical variation in the ZTF DR2 epochs. To investigate the
possible origins of these flare/eclipse-like variabilities, we propose the second epoch
spectroscopic observations with the Gran Telescopio CANARIAS (GTC). We find
that the change in accretion rate plays a significant role in these quasar variabilities.
Among them, we identify two Changing-Look Active Galactic Nuclei (CL-AGN)
candidates: SDSS J1427+2930 and SDSS J1420+3757. The luminosity change of the
former may be caused by the enhanced SMBH's accretion or the tidal disruption event,
while the latter is more related to the change in the accretion rate.



Unveiling the galactic baryon cycle process by an
empirical model

PREESE HRiIKZ

The Remarkable X-ray Spectra and Variability of the
Ultraluminous Weak-Line Quasar SDSS J1521+5202

EFF— ARKF

We present a focused X-ray and multiwavelength study of the ultraluminous
weak-line quasar (WLQ) SDSS J1521+5202, one of the few X-ray weak WLQs that is
amenable to basic X-ray spectral and variability investigations. J1521+5202 shows
striking X-ray variability during 2006--2023, by up to a factor of = 32 in 0.5--2 keV
flux, and our new 2023 Chandra observation caught it in its brightest X-ray flux state
to date. Concurrent infrared/optical observations show only mild variability. The 2023
Chandra spectrum can be acceptably described by a power law with intrinsic X-ray
absorption, and it reveals \textbf{a nominal intrinsic level of X-ray emission relative
to its optical/ultraviolet emission}. In contrast, an earlier Chandra spectrum from
2013 shows apparent spectral complexity that is not well fit by a variety of models,
including ionized-absorption or standard Compton-reflection models. Overall, the
observations are consistent with the thick-disk plus outflow model previously
advanced for WLQs, where a nominal level of underlying X-ray emission plus
variable absorption lead to the remarkable observed X-ray variability. In the case of
J1521+5202 it appears likely that the outflow, and not the thick disk itself, lies along
our line-of-sight and causes the X-ray absorption.

The Growth Mode of Low-mass Galaxies at Cosmic Noon

AR XRIHeXZE

Previous studies indicate that massive galaxies exhibit inside-out growth, while
low-mass galaxies may follow a self-similar growth mode. Lya Emitters (LAEs)
represent an important population in the low-mass regime. This work aims to
investigate the growth mode of low mass galaxies using LAEs at z~2.23, based on
JWST and HST imaging data. The sample consists of 22 LAEs in the ECDF-S field
and 9 LAEs in the COSMOS field by cross-matching the LAE catalog in Hao et al.
(2018) with the public JWST photometric catalog by the DJA. The stellar mass of the
LAEs mainly covers a range of 107-10"9 M®, with a median mass of ~4*10"8 M
©. Two dimensional multi-wavebands image decomposition was carried out to derive



the structural parameters using GalfitM software, involving HST WFC3/F606W,
F814W, F160W bands and JWST NIRCAM/F444W band. We find that the LAEsS
follow the rest-frame optical waveband stellar mass-size relation defined by more
massive star-forming galaxies at similar redshifts, in agreement with a previous study
conducted by Shimakawa et al. (2017). More importantly, we reveal that LAEs show
larger sizes in longer wavebands than in shorter wavebands, contrary to the findings
for massive galaxies. The size dependence on wavelength of our LAEs sample is not
consistent with the self-similar growth mode either.

Galaxy Clustering in the Numerical Simulation

Fi=M PLXZE

The clustering of galaxies has been recognized as one of the most important
observational constraints in cosmology. We analyze the two-point correlation function
(2PCF) of low-redshift mock galaxies from the TNG100-1 simulation recently
developed by Tang et al. (2021). We concentrate our analysis on mass-limited
subsamples of specified luminosity ranges, for which we measure the projected
correlation function op(rp). In agreement with previous studies, the 2PCF of galaxies
is close to a power-law over a wide range of scale. In the halo model, the results have
a characteristic scale at r ~ 1-2 h-1Mpc, where the 2PCF of galaxies transits from the
one- to the two-halo term. We also study the contribution to the clustering strength of
galaxies resulting from galaxy properties, such as stellar mass, luminosity and color,
selected the galaxy samples with mass in range 109 to 1012 M*. More massive or
more luminous groups exhibit steeper clustering amplitude; and red old galaxies are
more strongly clustered than groups with blue centrals. This shows that the simulated
mock galaxies are in good agreement with the real galaxies, and can be further mined
to help understand the galaxy formation model.

GRS PNAE 2 AP © T e S e A i

REm LRIHEXZ

Axion-like particles (ALPs) are promising dark matter candidates with a wide range
of possible masses and couplings. These particles can decay into two photons,
contributing to cosmic background radiation that may correlate with large-scale
structures (LSS). ALPs with a mass around 1 eV decay into monochromatic photons
in the near-infrared spectrum, which can be detected by the upcoming SPHEREXx
mission. In this study, we correlate the intensity maps from SPHEREX with data from
the Chinese Stage-1V survey CSST to search for ALP signals. We exploit photometric



galaxy-imaging data to trace large-scale structures through galaxy clustering and
weak lensing, alongside the 96 spectral channels provided by SPHEREXx. Additionally,
we account for the effects of intrinsic alignment and astrophysical emission lines.
Using a Fisher analysis, we forecast constraints on ALP parameters. Our results
suggest that current bounds on $g_{a\gamma\lgamma}$ could be improved by an
order of magnitude for ALPs in the mass range around 1 eV. Moreover, we can place
tighter constraints on the parameters governing intrinsic alignments and astrophysical
emission lines, particularly by binning galaxy redshift distributions.

Dark Matter Halos in Interacting Dark Energy Model:
Structural Properties and Constraints using c-M Relation

NE  PENFRERIXS

Type Ia Supernovae From the First Generation Stars

FiREk PERFRZBANE
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Transforming Data into Insights: Al-Driven X-Ray Source

Classification within the NADC Framework

THiE BRXXE

The advent of Al has revolutionized the field of astronomy, particularly in the realm
of time-domain astronomy. This talk focuses on the application of Al within the
framework of the National Astronomical Data Center of China (NADC), which
encompasses its data infrastructure and science platform. The NADC framework
plays a pivotal role in converting raw astronomical data into valuable scientific
insights. The Einstein Probe (EP) serves as a case study, exemplifying the integration
of Al with the NADC framework to enhance the discovery and analysis of transients
and variable sources. The Time Domain Information Center (TDIC) science platform
within the NADC facilitates the application of Al for science and enabling the
efficient handling and interpretation of vast datasets generated by astronomical
satellites like the EP.

The core of this talk focuses on the development and implementation of a
classification algorithm within the NADC framework. The algorithm, a Random
Forest classifier, leverages features extracted from light curves, energy spectra, and
spatial information to autonomously classify observed X-ray sources. Demonstrating



remarkable accuracy rates of approximately 95% on EP simulation data and an
impressive 98% on observational data from the EP pathfinder Lobster Eye Imager for
Astronomy (LEIA). The integration of this Al classifier into the data processing
pipeline not only accelerates the manual validation process but also serves as a
testament to the NADC's commitment to advancing scientific research through
technological innovation. The talk concludes with an exploration of the implications
of the most effective features for X-ray source classification and the broader
application of these Al techniques to other X-ray telescope data, thereby setting the
stage for future advancements in time-domain astronomy. By showcasing the
successful application of Al within the NADC framework, this talk aims to inspire
further integration of technologies in astronomical research, paving the way for new
discoveries and a deeper understanding of the universe.

CMB Delensing with Deep Learning
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Accurately Predicting Halo Mass from Observables with
Machine Learning: Revisiting Halo Quenching

Mechanisms

Hassen Yesuf _EiBXX&

Accurately estimating dark matter halo masses is essential for advancing our
understanding of cosmology and galaxy evolution, but it presents substantial
challenges. Direct methods, such as gravitational lensing and satellite kinematics,
require deep, high-resolution imaging or spectroscopy, making them impractical for
large samples and often limiting them to average data from stacking analyses. In this
study, we employ machine learning techniques, specifically gradient boosting, to
predict halo mass with high accuracy (R* = 0.98, scatter 0 ~ 0.1 dex) using
observable galaxy or galaxy group properties. These include multiscale (0.1 - 10 Mpc)
stellar mass distributions, group velocity dispersion, distance to halo center, and
satellite/central galaxy classification. By leveraging large datasets from three
state-of-the-art cosmological simulations for training and calibration, our approach
provides a more precise and efficient method for inferring halo masses in large
surveys such as SDSS and GAMA. Our estimates show strong agreement with
previous group mass estimates from GAMA and the SDSS catalog (Tempel et al.),
while revealing significant discrepancies among other methods. Applying our



measurements, we compare the halo mass and star formation quenching between
observations and simulations, revealing that current cosmological simulations fail to
accurately reproduce the inferred galaxy-halo connection, particularly the quenched
fraction and star formation rate patterns as a function of halo mass at fixed stellar
mass. This highlights the need for revisions in the treatment of environmental effects
and feedback mechanisms in current simulations.
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We present a machine learning search for high-redshift (5.0 < z < 6.5) quasars using
the combined photometric data from the DESI Imaging Legacy Surveys and the
WISE survey. We explore the imputation of missing values for high-redshift quasars,
discuss the feature selections, compare different machine learning algorithms, and
investigate the selections of class ensemble for the training sample, then we find that
the random forest model is very effective in separating the high-redshift quasars from
various contaminators. The 11-class random forest model can achieve a precision of
96.43% and a recall of 91.53% for high-redshift quasars for the test set. We
demonstrate that the completeness of the high-redshift quasars can reach as high as
82.20%. The final catalog consists of 216,949 high-redshift quasar candidates with
476 high probable ones in the entire Legacy Surveys DR9 footprint, and we make the
catalog publicly available. Using MUSE and DESI-EDR public spectra, we find that



14 true high-redshift quasars (11 in the training sample) out of 21 candidates are
correctly identified for MUSE, and 20 true high-redshift quasars (11 in the training
sample) out of 21 candidates are correctly identified for DESI-EDR. Additionally, we
estimate photometric redshift for the high-redshift quasar candidates using random
forest regression model with a high precision.
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Gravitational wave (GW) detection is of paramount importance in fundamental
physics and GW astronomy, yet it presents formidable challenges. One significant
challenge is the removal of noise transient artifacts known as " glitches", which
greatly impact the search and identification of GWSs. Recent research has achieved
remarkable results in data denoising, often using effective modeling methods to
remove glitches. However, for glitches from uncertain or unknown sources, current
methods cannot completely eliminate them from the GW signal. In this work, we
leverage the inherent robustness of machine learning to obtain reliable posterior
parameter distributions directly from GW data contaminated by glitches. Our network
model provides reasonable and rapid parameter inference even in the presence of
glitches, without needing to remove them. We also investigate various factors
affecting the rationality of parameter inference in our normalizing flow network,
including glitch and GW parameters. The results demonstrate that the normalizing
flow can reasonably infer the source parameters of GWs even with unknown
contamination. We find that the nature of the glitch itself is the only factor that can
affect the rationality of the inferred results. With improvements to our model, we
anticipate accelerating the localization of electromagnetic counterparts and providing
priors for more accurate deglitching, thereby speeding up subsequent data processing
procedures.
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Deep learning-driven likelihood-free parameter

inference for 21-cm forest observations
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The hyperfine structure absorption lines of neutral hydrogen in spectra of
high-redshift radio sources, known collectively as the 21-cm forest, have been
demonstrated as a sensitive probe to the small-scale structures governed by the dark
matter (DM) properties, as well as the thermal history of the intergalactic medium
regulated by the first galaxies during the epoch of reionization. By statistically
analyzing these spectral features, the one-dimensional (1D) power spectrum of the
21-cm forest can effectively break the parameter degeneracies and constrain the
properties of both DM and the first galaxies. However, conventional parameter
inference methods face challenges due to computationally expensive simulations for
21-cm forest and the non-Gaussian signal characteristics. To address these issues, we
introduce generative normalizing flows for data augmentation and inference
normalizing flows for parameters estimation. This approach efficiently estimates
parameters from minimally simulated datasets with non-Gaussian signals. Using
simulated data from the upcoming Square Kilometre Array (SKA), we demonstrate
the ability of the deep learning-driven likelihood-free approach to generate accurate
posterior distributions, providing a robust and efficient tool for probing DM and the
cosmic heating history using the 1D power spectrum of 21-cm forest in the era of
SKA.

An Al-based Spectral Zoo for Science and Education
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