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We present a detailed single-pulse analysis for PSR B19294-10 based on observa-
tions with the Five-hundred-meter Aperture Spherical radio Telescope (FAST). The
main pulse and interpulse are found to be modulated with a periodicity of ~ 12 times
the pulsar’s rotational period (P). The ~ 12P modulation is confirmed as a periodic
amplitude modulation instead of systematic drifting, because there is no systematic
drifting features detected in our data.

The longitude-longitude correlation between the MP (from —57° to 34°) and the
[P (from 164° to 210°) at zero delay is shown in the left panel of Fig. . The region
is largely negative for the correlation (blue) between the IP and the weak preceding
component of the MP, but weakly positive (red) for the correlation between the IP
and the first two components of the MP. This means that the emission in IP is anti-
correlated with that of the weak preceding component of the MP, but correlated with
that of the first two components of the MP. The correlation diagram indicates that
the pulse longitudes with the same modulation period are locked.According to the
correlation diagram, the longitudes of the MP with negative correlation correspond
to the weak preceding component (MP_I). The regions with positive correlation
correspond to the first two components (from —15° to 2°), and called MP_II. The
cross-correlations between the pulse energies of the IP and parts of the MP are shown
in the right panel of Fig. [I] It can be seen that the cross-correlation reaches its
maximum value of —0.37 at zero lag (the solid line). This means that the pulse
energy modulation of the IP is anti-correlated with that of the MP_I, which is called
phase-locked modulation. Contrary to the negative correlation between the IP and
the MP_I, the energy variation of the IP is positively correlated with that of the MP_II
(the dashed line in the right panel of Fig. . The peak of the correlation function
is about 0.45. We notice that the peak of the correlation function is offset from zero
lag, which corresponds to a delay of ~ 1P. This is referred to as a phase-locked delay.

The above results are a conundrum for pulsar theories and cannot be satisfactorily
explained by the current pulsar models. It is puzzling that the IP and the MP are
phase locked. These facts imply that the magneto- sphere should be modulated
periodically and globally, and there should be transfer of information between different
emission regions or poles. Our results observed with FAST provide an opportunity
to probe the structure of pulsar emission and the neutron star’s magentosphere.
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Figure 1: Left:The longitude-longitude correlation between the MP and the IP for
zero delay. The side and bottom windows show the mean pulse profile with intensity
normalized to the peak of the MP. Right: The cross-correlations between the pulse
energies of the IP and other parts of the MP. The solid line is for the IP and the
MP_I , and dashed line is for the IP and the MP_II.

The paper has been published in ApJ (https://iopscience.iop.org/article/
10.3847/1538-4357/abd545).
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Ze-Nan Liu
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Fast radio bursts (FRBs) are a new kind of extragalactic radio transients. Some
of them show repeating behaviors. Recent observations indicate that a few repeating
FRBs (e.g., FRB 121102) present time—frequency downward drifting patterns and
nearly 100% linear polarization. Following the model of Dai et al.(2016) who proposed
that repeating FRBs may originate from a slowly-rotating, old-aged pulsar colliding
with an asteroid belt around a stellar-mass object, we focus on the prediction of time—
frequency drifting and polarization. In this scenario, the frequency drifting is mainly
caused by the geometric structure of a pulsar magnetosphere, and the drifting rate—
frequency index is found to be 25/17. On the other hand, by considering the typical
differential mass distribution of incident asteroids, we find that an asteroid with mass
m 2 10'7 g colliding with the pulsar would contribute abundant gravitational energy,
which powers an FRB. A broad frequency band of the FRBs would be expected, due
to the mass difference of the incident asteroids. In addition, we simulate the linear
polarization distribution for the repeating FRBs, and constrain the linear polarization
with 2 30% for the FRBs with flux of an order of magnitude lower than the maximum
flux.



Spin axis

Magnetic axis

Figure 1: Schematic geometry of collision between an elongated, compressed asteroid
and a pulsar, producing sub-burst downward frequency drifting of repeating FRBs.
As the asteroid gradually falls with the immediate emergence of numerous net charges,
a stray electric field outside of the asteroid has a component parallel to the magnetic
field, which causes abundant bunches to leave from the surface of the asteroid and
move along the magnetic field lines. A higher-frequency signal is generated closer to
the pulsar due to a smaller curvature radius. The dashed lines display the line of sight
(LOS) and 6, is the angle between the radial direction of the asteroid infalling and
the magnetic axis. When the bunches move along the magnetic field lines sweeping
across the LOS, the angle between the spark (marked by red stars) and the magnetic
axis is represented by 6;. [ denotes the angle between the LOS and the magnetic
axis.
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Figure 2: The drifting rate as a function of frequency. The red dots represent the
observations of FRB121102. The blue line implied by Lorentz factor evolves with
R, which shows a fitting curve to the observed data in our model. The orange line
inferred by assuming that the Lorentz factor is a constant. We adopt the physical
parameters: 6y = 7/6, 0, = w/3, f =m/2.



1.0

0.8F

0.6

dI/dwdQ

0.4r

0.2r

I

Figure 3: The curvature radiation of electrons as a function of the degree of the linear
polarization. The unit of dI/dddw is arbitrary and the parameter y ranges from 0 to
10/v. The red, black and blue lines denote the angular frequency w = 0.1w,, w, and
3w,., respectively, where w, is the characteristic frequency.
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1 Introduction

Searches for fast radio transients have been widely investigated [1]. Transient search
programs have also been developed on both CPU and GPU based algorithms, e.g.
single_pulse_search.py of PRESTO and HEIMDALL. In this work, we will introduce
a new high performance transient search software, TransientX, which is a cpu-based
software but with comparable efficiency to GPU algorithms.

2 Algorithm

Data processing in TransientX can be divided into several successive tasks, including
radio-frequency interference (RFI) mitigation, dedispersion, matched filtering, clus-
tering and candidate plotting.

RFI mitigation

Better RFI mitigation can reduce the false-positive candidates, as well as improving
the signal-to-noise ratio (S/N) of the true signals. TransientX provides several RFI
remove algorithms, e.g. zapping the channels with known persistent RFI, zero-DM
filter and zero-DM matched filter [2], which can be used in any combination to deal
with various types of RFI.

Dedispersion

Correcting for the dispersion effect is important to improve the S/N of the signals.
DM trials should be performed, because the DM is unknown in searches for unknown
fast radio transients. Trivial dedispersion algorithms, based on aligning pulses in dif-
ferent frequency channels are very computationally expensive [3]. Therefore, several
efficient algorithms have been proposed, e.g. subband dedispersion [4].

Matched filtering

13



Table 1: The simulation and search parameters.

Center frequency (MHz) 1250
Bandwidth (MHz) 500
Number of channels 4096
Time resolution (us) 50
Duration (s) 60
DM search range (cm™3pc) 0-800
DM search step (cm?pc) 0.2
Width search range (ms) 0.05-100
Time elapse (s) 38

After dedispersion, TransientX performs the matched filtering for the pulse detection
on DM trials, as in the BEAR algorithm [2]. The optimal detection statistics is

S/szl—( > s<t>>, 1)
boxT \ |t —t0|<w

where Ny is the number of data points in the time span where [t — t3] < W. In
this step, a geometric series of pulse width will be searched. However, only the pulse
width that maximizes the S/N is recorded, which is slightly different from BEAR [2].

Clustering

After dedispersion and matched filtering, we will get a S/N matrix of DM and pulse
width. If there exists a bright pulse, we will see a group of points in the S/N matrix,
with S/N larger than the threshold, because candidates with parameters deviating
from the true value, which has limited smearing, can still have a large S/N. We would
not like to record all of them, so we apply a clustering algorithm on the S/N matrix
to remove the duplicate candidates. TransientX uses the Density-Based Spatial Clus-
tering of Applications with Noise (DBSCAN) to perform the clustering, which has
the advantage of high efficiency and independent from the shape of clusters.

Candidate Plotting

To make the candidate inspection user friendly, TransientX will produce a plot for
each candidate, as shown in Fig. 1. The plot contains the meta information, profile,
dynamic spectrum and the clustering view.

3 Benchmark

Even though TransientX is a cpu-based software, it has comparable efficiency to
other GPU-based software, as is benefited by more efficient algorithms and better
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Figure 1: An example of the candidate plot.

optimization. We tested the TransientX using simulated data with the parameters
shown in Table 1, and running TransientX on a single cpu core of Intel i7-10750H
CPU. TransientX only needed about 38 s to finish the whole search pipeline, which
means it is up to real-time transient search using CPU. TranisentX is a good pilot

experiment for the transient search of future telescopes, such as the Square Kilometre
Array (SKA).
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Abstract

Assuming that the differential rotation of the massive neutron star (NS)
formed in the double NS (DNS) mergers has been effectively terminated by
the magnetic braking and a uniform rotation has been subsequently estab-
lished (i.e., a supramassive NS is formed), we analytically derive in this work
an approximated expression for the critical total gravitational mass (Miet,c)
to form supramassive NS (SMNS) in the DNS mergers, benefited from some
equation of state (EoS) insensitive relationships. The maximum gravitation-
al mass of the non-rotating NSs (Myov) as well as the dimensionless angular
momentum of the remnant (j) play the dominant roles in modifying M;qq,c,
while the radius and mass differences of the pre-merger NSs do not. The G-
W170817/GRB 170817A /AT2017gfo observations have provided so far the best
opportunity to quantitatively evaluate Mroy. Supposing the central engine for
GRB 170817A is a black hole quickly formed in the collapse of an SMNS, we
find Mroy = 2.13Jj8:8§M@ (68.3% credibility interval, including also the un-
certainties of the EoS insensitive relationships), which is consistent with the
constraints set by current NS mass measurements.

1 The critical total gravitational mass for forming
SMNS in DNS merger

In the scenario of DNS merger,we found the critical total gravitational mass for form-
ing SMNS in DNS merger satisfies,

Migt,e 20.924Mroy (1 + 7.94 x 1072872 + 1.70 x 1072¢8viY) 0
X (0.8634 + 1.051¢tov) (1 — 0.091 M migss) + Mioss

where j = ¢J/GM? is the dimensionless angular momentum, (toy = GMrov/Rrovc?
is the compactness of the neutron star in the maximum configuration of non-rotating
state, and my. is all the mass outside of the remnant core, including the masses of
surrounding torus and the ejecta.
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2 The estimate of Mtoy with GW170817

In the case of GW170817, assuming the central engine for GRB 170817A /AT2017gfo
was a black hole quickly formed in the collapse of a SMNS at t.on ~ 1 s, we im-
plemented Monte Carlo sampling to obtain the probability density distributions of
Jeon(the dimensionless angular momentum at the onset of collapse) and Mroy(see
Fig.1).Our result of Mroy = 2.137009 M, is consistent with current bounds set by
the NS mass measurements as well as some theoretical investigations (see Fig.2).

0.3 T T T T T T T
2.00 2.05 2.10 2.15 2.20 2.25 2.30 2.35 2.40
MroviMo

Figure 1: The probability density of jeon and Mroy in the case of GW170817/GRB
170817A /AT2017gfo.

———— This work(2.13*$:83)

Al \Margalit & Metzger 2017
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Antoniadis et al: 2013
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Figure 2: Constraints and records of Mroy. The dash black lines are the lower and
upper limits on Moy, respectively.
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Glitch is supposed to be a probe into pulsar’s interior. Currently, the most ac-
ceptable scenario for glitch is the superfluid vortex model, but the starquake model
remains possible. The absence of radiative and pulse profile changes, moreover, the
hundreds of days of post glitch relaxation time, are supposed to be signatures of in-
ternal origin of the glitch. The superfluid vortex model, which interprets glitch as the
abrupt angular momentum from the faster-rotating crustal superfluid component to
the crust (and that coupled to it), becomes popular due to its great success in describ-
ing the post glitch recovery process [1, 2]. Efforts have made to give constraints on
neutron star (NS) properties through glitch statistics, among which the glitch activity
parameter [3], which reflects the lower limit of the fractional moment of inertia of the
superfluid component that weakly coupled to the crust, is of particular importance.

However, most recent observations show clearly that, glitch can induce radiative
and/or pulse profile changes in normal radio pulsars, high magnetic field pulsars and
magnetars in X-ray and/or radio bands [4, 5, 6, 7]. These new observational evidences
probably indicate an unified physical origin of glitch. Therefore, it is meaningful to
explore to what extent the glitch activity parameter can be reproduced in the solid
strangeon star model in the framework of starquake secnario.

We present parameters needed to define the glitch activity first. The total energy
of the solid star is

LQ
Etotal - EO + ﬁ + A€2 + B(E - 50)27 (1)

where Ej is the total energy of a non-rotating star, L?/21 is the rotating energy, L is
the total angular momentum, [ is the total moment of inertia (reduces to Iy neglecting
rotation), Ae? is modification of gravitational energy of an ellipsoid relative to a
spheroid star with the same mass and density, A = (3GM?)/(25R), the fourth term
in Eq.(1) is the elastic energy, B = uV/2, u is the shear modulus and V = 47 R3/3
is the star’s volume, g is the reference oblateness, R is the radius of the star. Glitch
activity is defined as
o i Ay
R (2)
2T
where Av;; represents change in frequency due to glitch j in pulsar ¢, and 7; is the
total observation time over which pulsar ¢ has been searched for glitches. In the

25



starquake scenario, the total moment of inertia can be given by
I = I()(]. + 8)(]_ + 7’]), Al ~ —I()AZ-: - ]0A777 (3)

where ¢ is the oblateness of the star, 17 describes the degree of density uniformity, Ae
and An are changes in oblateness and density uniformity. Glitch size is equal to the
decrease in the total moment of inertia of the star,

AVV = —A]] = Aey + An, Aey, = kA, (4)
where k describes the over recovery during glitch. Ae and An are connected through
the recovery coefficient @),

Aey, — Ae k—1)Ae
Q:A%+An:;xﬁmf 5)
Finally, we arrive at the glitch activity in strangeon star,
. k—1 B
%= AAT B
where 7 is the spin down rate. Comparison between Eq.(6) and 1, = 0.01|2| presented
by Fuentes et al. indicates that, parameters A and B should fulfill the relation

M 2 R —4 3

21?1 )|, (6)

A~ B~ 3 x 10%(

where M, is the mass of the Sun.
We conclude that, the shear modulus of the solid strangeon star should be about
several times 10** erg/cm? in order to explain the statistical glitch activity relation.
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A bright radio burst was newly discovered in SGR 193542154, which exhibits some
fast radio burst (FRB)-like temporal and frequency properties, suggesting a neutron
star (NS)/magnetar magnetospheric origin of FRBs. We propose an explanation of
the temporal and frequency properties of sub-pulses of repeating FRBs based on
the generic geometry within the framework of charged-bunching coherent curvature
radiation in the magnetosphere. The sub-pulses in a radio burst come from bunches of
charged particles moving along different magnetic field lines. Their radiation beams
sweep across the line of sight at different times, and those radiating at the more
curved part tend to be seen earlier and at higher frequency. However, by considering
bunches generated at slightly different times, we find there is also a small probability
that the emission from the less curved part can be seen earlier. The observed interval
is given by

Atobs = Atgeo + t20 — t10, (1)

where Atge, is the geometric time delay, which can be written as

So— 81  Arcost
Atgeo = - ; £ (2)

where Arcos6, is the projection of the distance between the two emitting points
in the direction of the LOS. We simulate the time—frequency structures by deriving
various forms of the electric acceleration field in the magnetosphere. Our model
model predicts that most FRBs would have downward-drifting subpulses, but there
are also upward-drifting events, and one would be more likely to observe these from
FRBs with long duration. This structure of sub-pulses is a natural consequence of
coherent curvature radiation from an NS/magnetar magnetosphere with suddenly
and violently triggered sparks. We apply this model to explain the time-frequency
structure within a specific dipolar configuration by invoking the transient pulsar-like
sparking from the inner gap of a slowly rotating NS, and we have also applied it to
more generic configurations.
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Figure 1: Schematic diagram of the neutron star/magnetar magnetosphere and radi-
ation particle bunches. For instance, two magnetic field lines with charged bunches
stream outflow are plotted. The dashed lines show the LOS. P; and P, denote the
points where emissions can sweep the LOS at two magnetic field lines, i.e. two emit-
ting points. Here, we assume that the curvature radius at P; is smaller than that at
P;. Sp and S denote the locations where the two bunches generation.

Number
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7
%
7

SN

Atobs (ms)

Figure 2: Histograms of estimated At,,s. The time delay due to the un-simultaneous
sparking is assumed as normally distribution with g = 0 and ¢ = 1ms, (blue) 5ms
(red). The Atge, is simulated by making the sin#; uniformly distributed when 6,
varies in 0 — 0.02. The vertical black solid line divides events with positive/negative
values. We found in most cases that the emissions from the more-curved parts of the
field lines are seen earlier than those from the less-curved parts.
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The first evidence for three-dimensional
spin-velocity alignment in PSR J05384-2817

Jumei Yao, Crab33fi53#

National Astronomical Observatories, Chinese Academy of Sciences
Xingiang Astronomical Observatories, Chinese Academy of Sciences
Bewjing 100101

Email: yaojumei@xao.ac.cn

More than 50 years after the discovery of pulsars and confirmation of their associ-
ation with supernova explosions, the origin of the initial spin and velocity of pulsars
remains largely a mystery. The typical space velocities of several hundred km s~! have
been attributed to “kicks” resulting from asymmetries either in the supernova ejecta
or in the neutrino emission. Observations have shown a strong tendency for alignment
of the pulsar space velocity and spin axis in young pulsars but, up to now, these com-
parisons have been restricted to two dimensions. We report here the first evidence for
three-dimensional alignment between the spin and velocity vectors, largely based on
observations made with the Five-hundred-meter Aperture Spherical radio Telescope
(FAST) toward the pulsar PSR J0538+4-2817 and its associated supernova remnant
(SNR) S147. Analyses of the pulsar interstellar scintillation, the pulse polarization
of PSR J0538+2817, and proper motion measurements were used to determine the
location of the pulsar within the SNR and hence its radial velocity. Current super-
nova simulations have difficulty producing such 3D alignment. Our results, which
depend on the unprecedented instantaneous sensitivity of FAST, add another dimen-
sion to the intriguing correlation between pulsar spin-axis and birth-kick directions,
thus deepening the mysteries surrounding the birth of neutron stars.

Fig. 1 illustrates the 3D relationship of the derived pulsar velocity and spin vec-
tors. On the plane of the sky, the position angle offset between the projected velocity
and spin axis estimated from polarization PA fitting AW, po1 = 4°.5 £ 1°.7 is con-
sistent with AW, x = 3°.0 & 5°.8, where the spin axis is derived from X-ray torus
modelling, further comfirming 2D approximate alignment. The inclination angles
are less well determined, especially (, derived from ISS analysis. However, except
for the incliantion angle of spin axis given by X-ray torus modelling, ¢, and (o ob-
tained from FAST polarization and ISS analysis overlap well within the uncertainties:
Aly_pol = 6° £ 14°. In the lower panel of Fig. 1, we show the 3D relationship of the
vectors with the 1-0 and 2-0 uncertainties in their orientation.
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Figure 1: Position angles 1 and inclination angles ( of the spin axis and velocity
vector (upper panels) and the corresponding 3D distribution on the surface of a unit
sphere (lower panel). In the upper panels, the spin-vector constraints estimated from
polarization PA fitting and X-ray torus fitting are shown in dark green and blue
respectively, and the velocity-vector constraints obtained from VLBI (position angle)
and the ISS analysis (inclination angle) are shown in red. The lower panel shows the
1-0 and 2-0 3D constraints for the vector orientations, in dark green and light green
for the spin obtained from PA fitting and in blue and yellow for the spin given by
X-ray torus fitting, and in red and gray for the velocity.
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Pulsar Observation and Study with FAST and
Parkes Radio Telescope

Lei Zhang, VelaX23453
School of Physics and Technology, Wuhan University, Wuhan 430072, China
Email: leizhang996@baoc.ac.cn

Pulsars are dense objects. They emit beams of radiation that are often detect-
ed using radio telescopes. Not only are they rich in radiation phenomena, natural
laboratories for studying the nature and physical laws of materials under extreme
conditions, but also probes for studying interstellar media, gravitational waves and
their generation processes. Pulsar search is the most important study for related
topics such as pulsar astrophysics and applications. It is also one of the top scientific
priorities of the Five-hundred-meter Aperture Spherical radio Telescope (FAST) in
its early scientific stage. During my Ph.D. study, I participated in the FAST pulsar
search, assisted FAST to complete the breakthrough of zero discovery of pulsars by
using Chinese equipment, and relied on FAST and Parkes 64m radio telescope to
study the pulsar radiation phenomenon in detail.

We describe PSR J1926—0652, a pulsar recently discovered with the FAST. Using
sensitive single-pulse detections from FAST and long-term timing observations from
the Parkes 64-m radio telescope, we probed phenomena on both long and short time
scales. The FAST observations covered a wide frequency range from 270 to 800 MHz,
enabling individual pulses to be studied in detail. The pulsar exhibits at least four
profile components, short-term nulling lasting from 4 to 450 pulses, complex subpulse
drifting behaviours and intermittency on scales of tens of minutes (see in Figure 1).
While the average band spacing Pj is relatively constant across different bursts and
components, significant variations in the separation of adjacent bands are seen, es-
pecially near the beginning and end of a burst. Band shapes and slopes are quite
variable, especially for the trailing components and for the shorter bursts. We show
that for each burst the last detectable pulse prior to emission ceasing has differen-
t properties compared to other pulses. These complexities pose challenges for the
classic carousel-type models More details see in Zhang et al., 2019, ApJ, 877:55.

We report the first wideband observations of pulsars C, D and J in the globu-
lar cluster 47 Tucanae (47 Tuc or NGC 104) using the Ultra-Wideband Low (UWL)
receiver system recently installed on the Parkes 64 m radio telescope. The wide fre-
quency range of the UWL receiver (704-4032 MHz), along with the well-calibrated
system, allowed us to obtain flux density measurements and polarization pulse pro-
files. The mean pulse profiles have significant linear and circular polarization, allowing
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for determination of the Faraday rotation measure for each pulsar. Precise measure-
ments of the dispersion measures show a significant deviation in the value for pulsar D
compared to earlier results. Searches for new pulsars in the cluster are on-going and
we have determined optimal bands for such searches using the Parkes UWL receiver
system. More details see in Zhang et al., 2019, ApJL, 885:1.37.

la) Burst 1 (] Burst 2 e} Burst 3
PFulse Num: (-98 Pulsa Nurm: 228-246 Fulsa Hum: 641-940 i
056 . 31 - "
L0 y . 064 e e
. ; ; ~ 07
;’ b - 048 . 056 - =
£
- \ " —_— - L
- -l _ 2 Y _ - - _
. W o . - z
@ 5 & 5 @ e - 05 5
£ s 2 s £ 2 ~ F
E . . £ £ 0402 E — 2
Ew ._. 0iE 5 = 3 ‘t - e s
= A . = - = 14—
u v iy u 4 03 & ] i *“ Y z
& x - LELN . » ) | B - 03 g
& 4 a [ 2 a = E a
b £ o g m - = E
‘ 018 T~ —_ ¥
. - 016 - E 3 )
1 ’ b L
S o o S
i o o.08 “:-_ - 0.1
& ok - - —
oo = o an X
Zin L s 2
i i B
£ c £
] a &
E' s 1 E a5 E ns
5 [ . I &
= oo Z an s T
120 140 160 180 200 20 40 120 141y 160 150 00 bl 240 1 140 160 180 200 220 241y
Pulse phase (deg.) Pulse phase (deg.] Pulse phase (deg.)
Id) Burst 4 ie] Burst § 1) Burst &
. FPutse Mum: 1115-1135 __ PulseMum: 13241373 072 . PulseMum-1437-1468
T . 1
1261
- 068 0.56
0as 1MeL ‘ ‘
. I 030 a8 14z .43
o JEEH = =
E um € ‘j \ = E o, -w-‘é
025 2 = 40 5
E £ 5 - 0408 E 2
2 B 3 W E2 2 paz 2
Z 030 4, = |. - = -
w = @ 032 = o &
£ 8 2 PR z
£ 023 @ & 1) " g £ v E
g 8 [ :
. 1443
010 r 0.16 18
118 1meh
0.05 Y 0.08 o.08
11t oo 1518 000 i) m
2 Z b Z1n
n & o3
c = £
@ & w
;. ; MM ;.
= - " =
] ] y S
= i n i i i = '\"L i i i e i = = i i i -
140 160 180 200 EX0 240 130 a0 160 1B0 200 220 240 130 140 160 180 #0020 240

Figure 1: Pulse stacks for each burst are given in the upper panel of each subplot. The lower panel
of each subplot shows the pulse profile averaged over the whole data span as a black solid line and

Pulse phase (deg.)

Pulse phase (deg.)

averaged over the particular burst state as a blue dashed line.
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Break/Coffee (4:00-4:30 pm)
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10:30-10:50 Tong, Hao: Large polar caps for twisted magnetosphere of magnetars

10:50-11:10 Li, Zhaosheng: Accreting Millisecond X-ray Pulsar: X-ray outburst observations

11:10-11:30 Shang, Xinle (online): Nucleon-nucleon short-range correlations and their influence

on neutron star

11:30-11:50 Hu, jinniu (online): The investigation of secondary compact object in GW190814

with DDRMF model

11:50-12:10 Xia, Chengjun (online): Supercritically charged objects and electron-positron pair

creation

12:10 Closing (Li, Di)
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