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Magnetic field growth in PSR J1734—-333

Zhifu Gao

Xinjiang Astronomical Observatory, Chinese Academy of Sciences
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Xinjiang 830011

P. R. China.

Email: =zhifugao@xao.ac.cn

1 Introduction

PSR J1734—-3333 is a low braking index pulsar (n=0.9(2)) with inferred dipole mag-
netic field By = 5.2 x 10 G. We assume its internal multipole magnetic field is
about Bj, ~ 101716 G, and the surface dipole field By after NS formation, but prior
to mass accretion. Accretion then buries and compresses these born multipole and
diploe magnetic fields, and the surface dipole field at birth is far less than the quan-
tum critical magnetic field. The buried multipole magnetic fields merger and the
buried diploe magnetic field diffuses via the Hall drift and Ohmic decay.

2 Theoretical Models

If the magnetic field evolution of PSR J1640—4631 cannot be ignored, and the dipole
braking still dominates, according to Blandford & Romani (1988) [1], the braking law
of the pulsar is reformulated as

812 RS sin® o

i(t) = - Bt (1)

Here we adopt a = 90° and I = 10* gem? for PSR J1734—3333, corresponding to
a NS mass of 1.4M and the radius of R = 10°cm. Then, we get the spin period,
Py = 65—62ms, initial dipole magnetic field B4(0) = (1.6—1.4) x 10® G and magnetic
growth index ¢ ~ (1.4 — 1.28) (Gao et al. 2017 [2]).

3 Summary

In this work, we present a possible interpretation for very small braking index of PSR
J1734—3333, which challenges the current theories of braking mechanisms in pulsars,

1



. radio P—Pdot diagram
A binary
« highenergy

100k A -
W magnetar ) !.l [

,_.

<
&
T

dPy/dt (ss™)

=
2
T

. death-line

102 L ‘. L L L
0.001 001 01 1 10

Figure 1: Long term rotational evolution of PSR J1734—3333.

and estimate some spin parameters According to our suggestions, this pulsar could be
born with a superhigh internal magnetic field ~ 10* — 10'6 G, and could undergo a
supercritical accretion soon after its formation in a supernova. The increase in By(t)
may result in the small braking index value of 0.9 and the magnetar-like magnetic
field strength in the future.

I am grateful to Prof. Xu for organizing this conference.
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Discussion

H. G. Wang (Guangzhou University ): The result is very interesting, how the
pulsar will evolve into a magnetar?

Y. B. Wang (Xinjiang Astronomical Observatory): Keeping the current field-
growth index, the surface dipole field would reach magnetar-like strength in tens of
millenniums, which implies that this pulsar is a potential magnetar.
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The Spin-down State Change and Mode Change
Associated with Glitch Activity of PSR B2035+36

Feifei Kou
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830011 P. R. China
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1 Introduction

PSR B2035+436 (J2037+3621) is an isolated radio pulsar with period of 0.6187s and
period derivative of 4.5024 x 107 s/s [1]. It was also pronounced that a change in
the integrated pulse profile was associated with an increase in spin-down rate [2]. In
addition to that, we found that these significant changes in spin-down rates and pulse
profiles were associated with a glitch activity.In this paper, we report one glitch event,
the associated spin-down state change and mode change in PSR B2035+36.

2 Observations And Results

Pulsar timing observations of Xinjiang Astronomical Observatory (XAQ) are carried
out by the 25-m telescope at Nanshan. The receiver has a bandwidth of 320 MHz
centered at 1540 MHz. An analogue filterbank (AFB) with 128 x2.5 MHz sub-channels
was used to obtain data before 2010. PSR B2035+4-36 has been generally observed
three times per month. The integrate times were 4 ~ 16 minutes

Fig. 1 shows the variations of frequency v and its first derivative v during our
data span. The top panel shows that there was a small jump in v resulting from
glitch around MJD 52950 (dashed line) and the bottom panel shows that the spin-
down rate || changed significantly accompanied with the glitch. The corresponding
glitch size and fractional change in spin-down rate were Av/v ~ 7.7(8) x 107 and
Av/v ~ 0.067(8), respectively. It’s worth noting that || increased persistently over
800 days after the glitch, which was opposite to the typical post-glitch behavior. The
average |v| of post-glitch was about 9.6% larger than pre-glitch.

In addition to the spin-down state change, emission mode switching was also found
in the post-glitch data. Distributions of the full width half maximum (FWHM and
W for short) of all integrated pulse profiles are given in the left sub-figure of Fig.
2. The Ws5q became narrower and began to switch between two states after the glitch
(dashed line). Visually, the number of the narrow pulse profiles was more than that of

5



the wide ones. To analyze the pulse profile, we summed all pulse profiles according to
different types to generated normalized integrated pulse profiles, which are presented
in the right sub-figure Fig. 2. There was only one stable emission mode (pulse profile
type) before the glitch (the black pulse profile). However, after the glitch, the pulsar
switched between two emission modes with relatively narrow and wide pulse profiles
(the solid and the dashed red pulse profiles), respectively. Besides, pulse profiles
of post-glitch became narrower than pre-glitch. Basically, the pulse profile of PSR
B2035+36 contains three components, and the middle component is dominant. The
leading and the trailing components of post-glitch became weaker than pre-glitch,
and because of intensity variation in the leading and the tail components, the pulsar
switched between two emission modes.
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Figure 1: Variations of v and © of PSR B2035+36 by fitting v and © for small sections
of data. The dashed line is the glitch epoch of MJD 52950.

3 Discussions

Glitch is usually believed as the internal origin. Furthermore, the spin-down and
emission behavior is thought to be driven from the external braking torque and mag-
netospheric radiation. For PSR B2035+36, a permanent increase in the spin-down
rate and pulse profile change were found accompanied with a glitch activity occurred
at MJD 52950. Besides, mode change was also observed in the post-glitch data, and
the relatively narrow pulse mode gradually became dominant. Observations of PSR



T T T
“wrr ey, == Glitch epoct  (a) -

T
Black, pre—glitch

‘ - ‘
L Lof
12F % : Red, post—glitch
L %} 1 5 o08f
10 | § ) j kS
c jL e el gﬂﬂﬁ Ly LTSN
REUEREL RN T
= 6f ! . %0.4
AN I ST O ST
***** R T S o
2fF ! ]
| 00
Il L1 Il Il Il Il L L L L
%2500 53000 53500 5400 5450 5500 5550 5600 040 045 050 055 0.60

MJID Phase

Figure 2: Left: Distributions of Wsq in unit of degree for PSR B20354-36, the black
solid line and dot-dashed line are the average values of W5o (8.5(7)° and 3.7(2)°) of
post-glitch; Right: The integrated normalized pulse profiles of different pulse profile
modes of PSR B2035+36. The solid and the dashed lines indicate the wide and
narrow pulse profiles, respectively.

B2035+36 present a new direct observational evidence about the connection between
magnetosphere behavior and glitch activity, which suggest one possibility that the
magnetospheric fluctuation may be triggered by glitch event.
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B AR IR R FAZ A T 21 3 2 iR N T RE R T 5 o 5 ) 8 ) B i 2 4%

REE W AR, W 1 (K4S BAT RS EOS B33 v & [2)H0
B TT IR B R 45 R . BUR Y REOSH AN 5 58 4> HsL R e BRER 4, 4
RFRENE ZMIEUTS/E: E/A(p,d) = EJ/A(p,0) + Egm(p)d®, Hi 6 =
(Pn — pp)/(Pn + pp) NAXIFREE o ANFEIXTFREESSEE L N XIFREERIF 3535 1H 5 [2]F0
FWOMTTIERM S RE 1 (6w, SEREEWHEAX RN . B 2 04
T HATH T EMEOSHNR &4k R LB AL RG]. B 2 (&) HESx
AR EMFEZ O, JFEHRESH T REMERSH . B 2 (OIS
55— Ve IR AR L T 20 GW180817 MLZE iy 1.4M, h T E K%
Fl: 9.9 —13.6 km [3]. EFEHESHEPLIEME, BT TN B Z TEOSE AL H
KAV 8.9 — 13.2 km.
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1 Introduction

The most popular transient search pipeline is real fast, which detects fast transients
in fast dumped images in VLA observation. However, when the baseline becomes
longer in VLBI observation, the computation requirement of image search scheme
increases rapidly. To carry out fast transient study in VLBI observations, we develop
the non-imaging fast transient search scheme, in which the search and localization are
two independent steps. In this scheme, transient candidates are first detected in fast
dumped data (VLBI cross spectrum with milliseconds duration). Then transients are
localized with astrometric solving method. The transient extraction method takes
the idea of geodetic VLBI post processing, which maximize the signal to noise ratio
by fully utilizing cross spectrum fringe phase information. Compared with the widely
used auto spectrum method, our method is equally fast, easy to implement, and is
able to extract single pulses from highly RFI contaminated data. By assuming the
transient event is a point source, transient positions are derived by solving a set of
linear equations:

T = g;Aa + ggA(S, (1)
where 7 is the residual delay derived from one baseline after calibration with phase
reference source, g—; and % are partial derivatives of delay by Ra and Dec, Aa and
AJ are the estimate correction to the a priori position. Fig. 1 demonstrates the whole

search and localization process.

2 Application to VLBI pulsar data set

We carry out single pulse search in a VLBI pulsar observation data set (psrf02, Chinese
VLBI Network), and carry out localization using both radio imaging and astrometric
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Figure 1: Demonstration of non-imaging fast transient search.

solving methods for 16 single pulses detected on at least 2 baselines. Our main findings
are: (1) The localization results by two methods are consistent with each other in
a 30 level. (2) Single pulses together with positions from references distribute in a
200 mas x 200 mas area, which can be regarded as the localization precision.

Our study proves: (1) Astrometric solving method gives equal precision as imaging
method. (2) It is possible to derive transient position with reasonable precision based
on just 3 or even 2 baselines. The non-imaging method is very promising in fast
transient search in VLBI observation.
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In this paper, we describe how we designed the Parkes Multibeam Pulsar Survey
(PMPS) data reprocessing and how we discovered two new pulsar from the reprocess-
ing.

The PMPS dataset is a laboratory for pulsar search algorithm testings. After
the systematic data processing, there are more than 30 pulsars discovered by testing
new ideas of pulsar searches. There should be more than 50 thousand files in PMPS
dataset. The data were stored in tapes which may be broken due to the storage
environment. So, in our PMPS dataset, the are only 49700 files and ~95% of them
are typical PMPS files (with a size of ~100 MB). In order to test the pulsar search
pipeline which will be used for FAST (the Five-hundred-meter Aperture Spherical
radio Telescope) pulsar search , we selected ~16% of the PMPS data which we can
obtain.

The toolkit we used is PRESTO. The data processing was originally organised
according to the PRESTO guidance which can be found in its website. In order to
detect more pulsars, especially faint pulsars, we changed the search steps as follows:

1) we changed the dedispersion trials, which tests more DM values than the dedis-
persion plan from DDplan.py;

2) we modified the ACCELsift.py to adapt our data reprocess;

3) we used a zmax value of 50 in order to search potential binaries;

After processing the selected PMPS data files, we finally obtained 410535 candi-
dates. In order to get the good candidates as many as possible, we TOTALLY used
humans to check all the candidates. In total, it costed 97 days for 26 persons to check
all the 410535 candidates, which is equal to a checking efficiency of 4232 candidates
per day. All the persons used their part time to check the candidates. The result
is: 253555 RFIs (61.8%), 111720 no signals (27.2%), 30799 others (7.5%), and 14461
good (%). For those 14461 good candidates, Shen Wang and I checked it for twice to
remove the known pulsars in it and finally selected 2179 so called final-extremely-good
candidates.

In April 2018, we obtained 10 hours Parkes time. We selected the 10 best can-
didates from those 2179 candidates to confirm. Each candidates we observed for 50
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minutes by Parkes. Luckily, we confirmed two candidates. Those two new pulsars are
(from confirmation observation):

1) J1808-11, DM 301 pc cm™3, PO 351.3 ms, RA 18:08:39.3, DEC -11:35:17.0
(J2000);

2) J1900-03, DM 102 pc ecm™3, PO 165.4 ms, RA 19:00:33.4, DEC -03:34:04.0
(J2000)

For other 8 candidates, one is finally confirmed as previously known pulsar, others
are with no detections.

It is a bit hard to explain why these pulsars are missed in previously searches.
My guess is that they are relatively faint and missed in candidate sifting. These two
candidates are so weak in the confirmation observation that if we do not know the
exact DM and period we can’t find them. On the other hand, we may benefit from
the RFI removal techniques, because with efficient RFI removal, we can detect weaker
signals.

In addition, we discovered two new pulsars by ONLY processing ~16%
PMPS data. So, we believe that after processing all the data, there may be
10 more new pulsars. We have done the data processing for all the PMPS
data and want to use some new method, such as Artificial Intelligence and
Machine Learning, to identify more new pulsars. Anyone who would like
to co-operate with us are always welcome.

Thanks to all the 26 people who helped checking the 410535 candidates. They
are (in random order): Di Li (NAOC), Zhuo Li(UCAS), Peng Liu (XHNU), Shu
Liu (NAOC), Shucheng Ma(UCAS), Chenchen Miao (UCAS-NAOC), Zhichen Pan
(NAOC), Lei Qian (NAOC), Zhiyuan Ren (NAOC), Lunhua Shang (GZNU-NAOC),
Chunhui Shi (NAOC), Hui Shi (NAOC), Ningyu Tang (NAOC), Bingru Wang (UCAS-
NAOC), Pei Wang (NAOC), Shen Wang (UCAS-NAOC), Duo Xu (NAOC), Yan-
wei Xie (XHNU, UCAS-NAOC), Pengqgiu Xu (PKU), Yuyun Xu (GZNU), Taotao
Yu(UCAS), Lei Zhang (XHNU-NAOC, UCAS-NAOC), Xuanran Zhu (UCAS), Pei
Zuo (UCAS-NAOC, PKU), and two students from BNU. Without their help, this
work is impossible to be done. Among them, especially, I would like to thank Shen
Wang and Lei Zhang, who checked the 14461 best candidates with me again and
again and help a lot in Parkes confirmation observation.

I would also thank the FPS meetings which is the activity for me to entering the
pulsar science in Changji, Xinjiang, August of 2012, till discover our own pulsar now.
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1 Introduction

Giant pulses (GPs) are extremely bright individual pulses of radio pulsar. GPs can
be classified into the following two types: pulsars with Bpc ~ 10°G (type I) and
those with Brg ~ 10 — 100G (type II), see Fig 1. In microbursts of Crab pulsar,
which is an active GP emitter, zebra-pattern-like spectral structures are observed,
which are reminiscent of the “zebra bands” that are observed in type IV solar radio
flares. However, band spacing linearly increases with the band center frequency of
~ 5 — 30 GHz.

2 Interpretation

In this study, we propose that the Crab pulsar GP can originate from the coherent
instability of plasma near a light cylinder, see Fig 2. Further, the growth of coher-
ent instability can be attributed to the resonance observed between the cyclotron-
resonant-excited wave and the background plasma oscillation. The particles can be
injected into the closed-field line regions owing to magnetic reconnection near a light
cylinder. These particles introduce a large amount of free energy that further causes
cyclotron-resonant instability, which grows and amplifies radiative waves at frequen-
cies close to the electron cyclotron harmonics that exhibit zebra-pattern-like spectral
band structures. Further, these structures can be modulated by the resonance be-
tween the cyclotron-resonant-excited wave and the background plasma oscillation.

3 Results

In this scenario, the band structures of the Crab pulsar can be well fitted by a
coherent instability model, where the plasma density of a light cylinder should be
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~ 1031 ecm=3, with an estimated gradient of > 5.5 x 10° cm™*. This process may
be accompanied by high-energy emissions. Similar phenomena are expected to be
detected in other types of GP sources that have magnetic fields of ~ 10° G in a light

cylinder.

Magictar, . RPP

XDINS o CCO- ) ¢ ~

(o0 L x Binary % GP . -7
A RRAT

AP/t (s s™)

Figure 1: P-P diagram of pulsars, including pulsars which have been detected G-
Ps (red stars), rotation-powered pulsar (black points), magnetars (green squares),
X-ray-dim isolated neutron stars (yellow diamonds), central compact objects (blue
circles), rotating radio transients (magenta triangles), and pulsars in binaries (light
blue crosses). The pulsar population data are from ATNF Pulsar Catalogue.

Line of sight

Spin, Magnetic axis
i The last closed
magnetic field line

Y-point

Neutron

Light cylinder

Figure 2: Emission region of type I GP. The beamed pair plasma is blocked near LC,
co-rotates and form an emission region (yellow zone).
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1 Introduction

The r-modes are non-radial pulsations of compact stars, which are primarily driven
by Coriolis forces and are coupled to gravitational wave emission[2]. R-modes can
be suppressed by viscosities [3], and they connect with the microscopic properties of
compact stars, which depends on the equation of state (EOS) and the low energy
degrees of freedom [4, 5].

2 The R-mode Instability Windows

The critical curve of r-mode instability window is defined as:

1,1, 0
Tgw ™
where 7y, is the typical timescales of gravitational radiation, 7y is the viscous damping
timescales. This means that the so-called r-mode instability window is located in the
upper region of T — ) critical curve [3, 6, 7], pulsars in this region might be feasible
to detect gravitational wave.

Therefore, we use newly limited parameters of EOS of strange stars [8] and discuss
these r-mode instability windows by comparing with the observational data, included
unpaired strange quark matter stars (unpaired SQM) without crust and color-flavor-
locked (CFL) phase strange stars with a crust, because some viscosities can be caused
between nuclear insulting crust and inner core, the effect of viscosities for unpaired
SQM is not significant [9], they are dominated in CFL phase strange stars [6].

!The report has been roughly presented in the Scientific Program of FAST /Future Pulsar Sym-
posium 7 on July 5th, 2018, but the paper has not been submitted in the Research in Astronomy
and Astrophysics until in August, the arranger of meeting requires to write a simple manuscript.
Thus it need clarify that the manuscript was written and submitted to proceedings of the conference
after the paper was submitted, these partial contents included the title, pictures, and results below,
come from our paper [1].
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Figure 1: The r-mode instability windows for unpaired SQM with M = 1.4M,. Newly

limited parameters of EOS come from [8]. The left panel is for different a4 but the

right panel is for different Béf/;l.
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Figure 2: The r-mode instability windows for CFL phase strange stars with M =
1.4Mg. Newly limited parameters of EOS also come from [8]. Upper panels are for
ay = 1, but right panels are for a4 = 0.61. Left panels correspond to different B;f/f4,
right panels correspond to different A. Solid lines stand for a nuclear crust with
shear due to electron-electron scattering, Dotted or dashed lines present a nuclear

crust with shear due to surface rubbing [6]
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3 Conclusion

We find that EOS for unpaired SQM are only dominated at low temperature, but it
is not significant for CFL phase SQM. We also find that strange stars in CFL phase
might be existence in young pulsars.

I am grateful to Prof. Ren-Xin Xu conducting of FPS7 conference and Center for
Astrophysics Guangzhou University for arranging of FPS7 conference.
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1 Introduction of RFI mitigation

Radio frequency interference (RFI) has an inevitable impact on radio observation,
especially for weak celestial sources, such as pulsars. RFI, as additional radio signals,
which inject the detected power and make it larger than the natural spectrum, can
pollute or even totally obscure the desired pulsar signals. Consequently, amounts
of techniques and methods have been developed to detect and, eventually excise
RFI [1-3]. For most common approaches, additional information of RFI, such as the
type of interference of the corresponding frequency, is often ignored to pick out during
the data processing. This article provides a new method to detect RFI and present
the information that RFI contains.

2 Detecting and classifying RFI by Principle Com-
ponent Analysis

Principle Component Analysis (PCA), based on singular-value decomposition (SVD)
6], is arithmetic that can pick out the main characters and their corresponding weight
of the data set. It is studied in this article to detect weak RFIs and present their
types and occurrence-time.

Most of strong RFI, in the presence of peaks at a time- or frequency-domain, can
be picked out quickly by Wavelet Analysis [4,5], as Fig. 1(a) shows.

A following operation after wavelet smoothing by PCA can help to detect the
hidden weak RFI and present its additional information. As Fig. 1(b) shows. Com-
ponents here contain temporal information of RFI, and bases indicate the correspond-
ing frequency of interferences. Component 1 accounts for more than 99% as the data
feature’s proportion, and the corresponding basis 1 means that flux in around 50 s is
roughly flat after 2D wavelet smoothing. Starting with component 2, the remaining
components and bases are the presentation of interference information, which belongs
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to the different type of weak RFIs that 2D wavelet failed to pick out. For example,
component 2 and 3 reveal a typical periodic RFI , correspondingly, abnormal peaks
in base 2 and 3 are exactly the frequencies in which contain the RFI that component
2 and 3 reveal. Additionally, component 6,7, and 8 display an abnormal rise of flux

at 42- 44 s, and basis 6,7 and 8 indicate that this temporal interference appeared in
frequency 484 MHz.

3 Conclusions

PCA is a kind of unsupervised machine learning algorithm. The testing results indi-
cate that it not only can detect weak RFIs but also present kinds of RFI information,
which can help identify RFI sources and verify the electrostatic shielding of the in-
strument. As an algorithm to detect and excise weak RFI, PCA is in continuous

improvement, and we believe that it will do great help to observe weak pulsar for
FAST.
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Raw Data 1D Wavelet Smoothin: 2D Wavelet Smoothin
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(a) 1D and 2D wavelet smoothing of the testing data. On the left is the raw data which
is presented with bandwidth 150 MHz. On the middle is the data which has been filtered
by 1D wavelet. The RFI data has been excised, and then filled by 0 for the case of better
comparison with the original data. A 2D wavelet RFI excising results are shown on the
right, in which the RFI data are also filled by 0.
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(b) Results of PCA processing on temporal signals after 2D wavelet smoothing. From top
to bottom respectively are component 1~10 and basis 1~10. Components here are temporal
characters of frequency-domain signals which picked up as abnormal peaks (both positive
and negative) in bases. In this case, component 1 contains 99.34% features of the data, and
the each of the rest components roughly accounts for 107> of the feature proportion.

Figure 1: Weak RFI detection by PCA after 2D wavelet smoothing
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16:20 -- 16:40 Pei Wang: Pulsar searches of Fermi sources with FAST

*16:40 -- 17:00 Zhichen Pan: FAST Drift Scan Pulsar Survey
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*08:50 -- 09:10 Shuxu Yi: Probing the properties of the pulsar wind via studying the dispersive effects in the
pulses from the pulsar companion in a double neutron-star binary system

*09:10 -- 09:30 Linli Yan: The evolution properties of the Crab pulsar

*09:30 -- 09:50 Weiyang Wang: Pulsar giant pulse: coherent instability near light cylinder

09:50 -- 10:20 Coffee Break

Chair: Biping Gong (20min = 15+5)

10:20 -- 10:40 Pak Hin Tam: The hour-timescale GeV flares of PSR B1259-63 in 2017

*10:40 -- 11:00 Yudong Cui: Leaked GeV CRs from the broken shell of SNR W28

11:00 -- 11:20 Xiaoping Zheng: #74& Mode A Mountain 5/ 7 #57

11:20 -- 11:40 Xia Zhou: R-mode instability and related observations

*11:40 -- 12:00 Yubing Wang: Effect of the equation of state on the r-mode instability of strange stars
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Chair: Yongfeng Huang (20min = 15+5)

14:00 -- 14:20 Hao Tong: Rotational evolution of magnetars in the presence of a fallback disk

14:20 -- 14:40 Xiongwei Liu: The radiation of pulsars with fall-back disks

*14:40 -- 15:00 Huihui Wang: Magnetar-like outburst from high-magnetic field radio pulsar PSR J1119-6127
15:00 -- 15:20 Biping Gong: Searching for compact binary pulsars

*15:20 -- 15:40 Enping Zhou: Differentially rotating quark stars and post-merger signal

15:40 -- 16:00 Coffee Break

Chair: Yefei Yuan (20min = 15+5)

16:00 -- 16:20 Jumpei Takata: Millisecond pulsar binary of Fermi-era

16:20 -- 16:40 Fupeng Zhang: The scattering of FRBs by the intergalactic medium

16:40 -- 17:00 Minglei Tong: The construction of ensemble pulsar time-scale and its possible application
17:00 -- 17:20 Hongguang Wang: On the emission beam of radio pulsars

17:20 -- 17:40 Lei Liu: The search and localization of single pulses

Chair: Li Zhang (20min = 15+5)
08:30 -- 08:50 Yongfeng Huang: Bow shock emission model for the white dwarf pulsar AR Scorpii
08:50 -- 09:10 Zhaosheng Li: The absorption edge in a PRE burst from GRS 1747-312/Terzan 6

09:10 - 09:50 Announcement of Crab and Vela Prizes

09:50 -- 10:20 Coffee Break

Chair: Xiaoping Zheng (20min = 15+5)

10:20 -- 10:40 Zigao Dai: Models for three counterparts to GW170817

10:40 -- 11:00 Ang Li: Dense matter EOS from terrestrial nuclear measurements and astrophysical constraints
11:00 -- 11:20 Xiaoyu Lai: Pulsar glitches in a strangeon star model

11:20 -- 11:40 Renxin Xu: GW170817 and strong matter

NOTE for talks (20min = 15+5)
The chair would remind the speaker “3 min” after talking for 12 minutes.

NOTE for Dining Service: at Mingquanju Hotel (19 53 &)
Buffet Breakfast: ~ 07:00—08:30
Buffet Lunch: 12:00—13:00
Buffet Dinner: 18:00—19:00

Score suggested for the members in ad hoc committee
Crab: 85~95, Vela: 75~85

Scientific Program (FPS7, Guangzhou 2018)



	face
	photo
	前言
	目录
	文章
	gaozf
	gongbp
	guoyj
	kouff
	laixy
	lia
	lizs
	liul
	lujg
	luor
	panzc
	wanghh
	wangwy
	wangyb
	xuh
	xurx
	yanll
	yanz
	yuanm
	yuanyf
	zhouep

	流程
	photo
	前言
	目录
	空白页
	文章
	gaozf
	gongbp
	guoyj
	kouff
	laixy
	lia
	lizs
	liul
	lujg
	luor
	panzc
	wanghh
	wangwy
	wangyb
	xuh
	xurx
	yanll
	yanz
	yuanm
	yuanyf
	zhouep





