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“Frequency Dependent Polarization as a Probe of
Magneto-ionic Environments of FRBs”

Yi Feng (15%%)
H xR E LRt 100101
Email: yifeng@nao.cas.cn

To account for the apparent trend of decreasing degree of linear polarization from high
to low frequencies for each repeating fast radio burst (FRB), we consider three effects,
namely, intrinsic frequency evolution of the linear polarization, intra-channel depolariza-
tion, and rotation measure (RM) scatter.

Intrinsic frequency evolution of linear polarization has been seen toward many pulsars.
The degree of polarization tends to decrease from lower to higher frequencies, which can
be attributed to different heights in pulsar magnetospheres. Since this is the opposite trend
as seen in our repeating FRBs, a direct analogy to the pulsar-magnetosphere origin of re-
peating FRBs is not supported. Given the wide-open nature of the current understanding of
FRB origin(s), our results cannot rule out other scenarios involving pulsar-magnetosphere-
like environments. Intra-channel depolarization f4epo1, Which is the fractional reduction in
the linear polarization amplitude, can be calculated as

sin(Af
fdepol =1- ( )a
Af 1)
2
Af — 2RMpsC AV’
v

where A6 is the intra-channel polarization position angle rotation, ¢ is the speed of light,
Av is the channel width, and v, is the central channel observing frequency. For repeating
FRBs, the measured RMs are not sufficient for explaining the depolarization through Eq. 1.
It seems that intra-channel depolarization is unlikely a major cause of depolarization for
the general population.

We now focus on RM scattering, which denotes the dispersion about the apparent mean
RM of a certain source !. RM scattering can be caused by multi-path transmission of
signals. In an inhomogeneous magneto-ionic environment, such RM scattering becomes
substantial enough to depolarize the pulses, in analogy to pulsars’ pulses passing through a
stellar wind 2. The depolarization due to RM scattering can be characterized as Eq. 2 !

fRM scattering — €XP (_2>\40-1%{M) ) (2)

where fru scattering 15 the remaining fractional linear polarization amplitude, oy is the
standard deviation of the RM and A\ is the wavelength.
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Figure 1: Degree of linear polarization consistent with RM scattering. Different points
with error bars represent the degree of linear polarization versus frequency for each FR-
B. Different lines represent the predicted degree of linear polarization for emission that
is intrinsically 100% linearly polarized that has been depolarized by various ogy; levels.
FRB 20121102A FAST and FRB 190520B FAST are upper limits (down arrow symbols).
FRB 20190303A CHIME is a lower limit (up arrow symbol). All the bursts in the sample

are consistent with such an RM scattering interpretation.



Depolarization at lower frequencies that are consistent with irregular RM variations
have been seen in a few pulsars with scatter broadening. For example, the variable degree
of linear polarization observed in PSR J0742—-2822 between 200 MHz and 1 GHz can be
well described by Eq. 2 with oy = 0.13 rad/m” 3.

In Figure 1, we show degree of linear polarization versus frequency for each repeating
FRB. Clear frequency evolution can be seen for all sources, with depolarization happening
at different bands. Observations so far are consistent with repeating bursts being intrinsi-
cally nearly 100% linearly polarized, then get depolarized through transmission processes,
which can be characterized by the RM scatter parameter ogyy.
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A Possible Test of Modulation of Quantum
Entanglement by Gravitational Wave

Biping Gong
Huazhong University of Science and Technology

Wuhan 43007/
Email: bpgong@hust.edu.cn

Einstein, Podolsky, and Rosen (EPR) investigated general entangled states in the
two photon experiment and pointed out the contradiction between local realism and
the completeness of quantum mechanism in 1935. Most of the EPR experiments in
recent years are based on the detection of polarization correlations of optical photons
between spatially separated photon channels, some of which are split and directed
to two spatially separated Michelson interferometers, which are strikingly similar to
that of LIGO.

[ hereby proposes a combined experiment of EPR and Gravitational Wave (GW),
exhibiting whether the coincident rate of EPR is modulated by GW induced change of
arm length of the interferometer or not. Such an experiment could test the coupling
of quantum mechanics and general relativity.
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What will we learn from superburst?

ZJ6F (Zhaosheng Li)

RS WS O il TRE A B
WAV 411105

Email: 1lizhaosheng@xtu.edu.cn

HMEEREATTEROMARERALE, 5 BEIMXSLEML, B2
R ] K~ 105 . B S BEE mi~ 10365 . RAEFR(K~ 10°5. BB
KW, BRERLEE, PTFEMNKRIRES, Wit FERBEY R kKERE
Mz e, BERMKE, HEALRESZERE, Wil LRI mHz # R E
i, WRJERBREAL, WA R SRR E I HeEk # VR A IH /Helk K, M
FRINIEXG 6. Aql X-1E20205E KA T — k&, A1 0 T EL
[EINICER. MAXI. HXMT. Swiftf)Wmi£ds, KW 7RG, WRWREH T
WRESZRBEAA TR EZR R, SHISEMEAR —(Li et al. 2021, AplJ,
920:35). FRATE IR T 8245 W5 o+ B R AR TR BEAT N A8 1k

3 ' ' ' ' ' ' ' [ NIC ' ' ' ' - ' y
sof T ¢ Nicen - i v I v J40
3.0} x| 1 130

gt . .
& 20 <0 "o . 20
1o e ., \ 2 o

m | I b R L
05 '

° 1.0
: |
% 0.4 #
g 0.5
203 [ ] \
271 v TP, ot

i . )

S0 TS T TR TT00418 9420 9422 9424 9426 9428 9430
Time since MJD 59130.7 [Day]

Figure 1: Aql X-17£20204F & 4 # & 1) 6 742 dh £ F0 B B 3 4k o B )
BT, I1. IO, IV 5 3R on i B K Rl 2 R . H3imHz A & %
FITRIX 2% . B R EL et al. 2021, ApJ, 920:35.

AR, AT SRR FE b7 R R P BB A R, X I s 2 1) v s EE RE TS WL
RS E RN E R T ERIE RGN ETCRE TIEL. Rk, (HUEPEZ
B KRR SR, WTHUBSHESE FAXSLae k0, wr el &2+
TEMNRIEG AR, MEhTERREMER, REBCEYICIRS .



FAST/Future Pulsar Symposium 10 (FPS10)
July 13-15, 2021, Qilu Normal University, Jinan, - P. R. China
https://psr.pku.edu.cn/fps/FPS10/FPS10.html

Al FH Bk A U2 % e Rk v B 00 R R

P (Jiguang Lu)
FEREEBE R RS
et 100101

Email: 1lujig@nao.cas.cn

ik b 2 U IS A Bk b R A BRI T A AR L, R RIS 0 kiR 2
By BkeP R SAUE L. HAT, PRS2 TR R 22 R M, W
S v R LI 2 27 SRR I m A R . AR, R TAORE RS T,
R PR B 370 5 S 41 (Y A A A P R Y i i, R U B e 8 K B B A 0 A R i vt ik o
BN FEEE . PRk, 8 e 5 S5 ik 22 I RS R AR s

A P e S22 00 75 5 A SR P ok 222 MO0 6 5 A R R 2B AT LU, R A
Bl AR AL 2 . X — 7 BAH 7 AR ik R B KA A AR e 1. (B R
R S BOFA R AR k55T, 5k 1) 58 28 2 MR A B B AT R 1
ANAR Rk SRR . ASRIAR LI B RO AR AE 22 ST AL . X8 LB RF 1 B i (1
ST KR BRI AR E R S . L, WSS S HZIE B S ke R BT, LA
v UK R M B R



FAST/Future Pulsar Symposium 10 (FPS10)
July 13-15, 2021, Qilu Normal University, Jinan, - P. R. China
https://psr.pku.edu.cn/fps/FPS10/FPS10.html

“The new FRBs discovered in CRAFTS”
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B KRZAE2021E 12 H10H , RIRH T AW & T 0B T TEHER I ERR
B FINGC6517#£20204E1 H 23 H I 2900088 K MIFASTHL U A0 45 B R A2
SoEEN A, BN TRER . B R A1 % R E S, R
e AW — T T HAT NS R, IFRAIRAEMAE, KA TED
ZAENGCO5LTHY /N UL E s th 4k 1 3Bk it ENGC6517E, FAMG(Pan et al.
2021a), 7E[F—ASWIEHE X H TNGC6517THAI(Pan et al. 2021b).,

Z3d:Fr T ORIk A, HEKEE, Bt T3NME S, KRR E
CLAR A5 7E B T ) A AE FEAE30% BA T

SRR AF X MBS R E LK EAE S, ARGk E, —AN2
MR HBE A ENMAT, XEAMMESE LK R I N2.7%. SEHE
BIE, FEARE UL BN R S 5 E e 2 ik 25 .
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BOR B BINGC6517, FEFASTIF WL I Al H A8 H v R B 1 DU AN ik b 2 (Lyne et al.
2011). ‘ERAHLIR10.6 kpe, TEHHE A Bkt 2 R IECR R B+ 2D BU LA EEAEL0
kpcLANH; Ak, ZIGEAREM, 15 RKLZI10 kpelh N A e fa 58 o #5255k )
Hrlkp 2 EH . e NMhOo%Es, BEZOEE? MNERIRER, BRE
XKPHMI20 73 1%, EERERIYFE T RRER. HPNGC6517A, CAIDZI %=
kb R, BAEFEHE T10Z/. NGC6517BENHIEE 260 RIIAE, 2
JE N0.38 5 KIH &1 .

1

www.naic.edu/ pfreire/GCpsr.html
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2 MNGC6517E, FHIG, FIFPS8F|HE LK

TE PH 22 W1 78 B K42 0 H 0 F IMFPSS e U (], FIE R ZIM & 1E, TR/
FYFAST (Nan et al. 2011; Jiang et al. 2019; Jiang et al. 2020)ULI FfE Hwh— Ik
BT 3K h R (Pan et al. 2021), B ZEAH, ARG U HEE AR II%
PR, BRIk B R ILFFAE G 5 E 22 T 00 R R A i TR A PR, XS
FAREAEOR B B R GETF B 2 /N W s FRATT S 45 T BRI A i BE gz b
BAERAF IR, (EIEFE b BAAEMA M E B JER A SRR AEE AR,
E AN BE A% BLAE 3% FE A8 FHFASTHE A O E LI J5 JL R P R SE BB im Ab 7 . e B 2
FEAL 543 A UL s b B B R % AT SEINCC651TERIME 5 (WL, BG4 k4
H 52 B 12N I B R BT — IR =AM KR . 20209 K, BEBEE KA MR
ENGCE51THE L /N FER ER e, T2 40 17202041 H 23 H BOW I £ i, IFEAEH
RN T AT KRR, AR K A, ARIREE S . 20214F)K, HOLHD
R SRR T A AR A PR S, S TFRRE T3AME S, S RAMER I HAA
IE TR =k 2, B 1D BUR ANk 2. X ZIRE&EH, #HEAER
FEAE, B2 B 2 s, KR PTREfAEIIR N E 5 .

3 HTHEILHE

o sk i, iENBESRPRAE. B 7 A T A, ek ENES. BRX
e, AEEZE: WAVRERGES T, ZR TR -S@oHkd 25?7 REREE,
ANARHER; R BRI T, A BN TS 5 BBk 2 B 5 AT B A Bl

4 TR

FEVUN Bk 2 BEUME 5 SRR b, XFEE S EME L, Fsase i isdE, a7
RERER WM. —JmH, 565 E, EZaTrbket 28 RF, FAI18
W22 H—hm, ERHFK. FROEKEEE MR, FATmIE P&
HBEHER? WQian & Pan (2021)IXFENAMANRAFHE, 22— AR, X
TIE SRR, EBCFERRAFR A B FinA IR KR EE .

5 ZS% Xk

Jiang P., Tang N.-Y., Hou L.-G., et al., 2020, RAA, 20, 64
Jiang P., Yue Y., Gan H., et al., 2019, SCPMA, 6259502J
Lyne A. G., Ransom S. M., Freire P. C. C., et al., 2011, ApJ, 734, 89
Nan R., Li D., Jin C., et al., 2011, IJMPD, 20, 989
Pan Z., Ma X., Qian L., et al., 2021, RAA, 21, 143
Qian L. & Pan Z, 2021, RAA, 21, 185
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Jok R A S i S A PR <R . kiR A THRS (Pulsar Timing) 183 F f#7 58
[P AEXTIS PR BB AR BY, Bkt E T Y (Pulsar Timing Model) — B4 ik
MESHBR B E R EA R, s ke R SRS, TR 2
BRI 2, A0 4 b i 55 AU BR S DI SC AR R A 5t

A, gl i, B2 R BRI A T R AR RN IFE IS
FEr, AT RE A RARAR S L S .

TEARR W L, AN B T HRATH K 2 LS 51 773 1 A5 B %8 55 1
7, ¥

L fEE5 /1, HBIEMEZRW S, REME “BHRAAEWA” 174 (Sennett,
Shao, Steinhoff 2017) ;

2. “HREIEWN 1T NEAREBMNIFE-5k =5 HEWHHRD (Xu, Gao, Shao
2020; Hu, Gao, Xu, Shao 2021) ;

3. WL A 2N E-AREREN K 2NN, SHE5MESHTEEAT
%B’Jﬁiiﬁélﬁﬁaﬁﬂ (Shao, Sennett, Buonanno, Kramer, Wex 2017) ;

4. [ BER B AR, SkindisE- K& Jih i) “BRFREN THE, LUEN
U HEENSZER « RIESEL TR (Zhao, Shao, Cao, Ma 2019; Guo,
Zhao, Shao 2021) ;

5. JHIL 4 A O T AR R R A I &, P R SR A R 5 PR
’FEJEI’J?EJ‘I‘ £71 (Zhao, Shao, Gao, Liu, Cao, Ma 2021) ;

6. Har#hzz (DeciHertz) “F[A] 5| JJIBOGT AL, Tifl R R 182 95 & XE
T & X HEAR R S I BR #1587 (Liu, Shao, Zhao, Gao 2020) .
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The central engine of FRBs: clues from local
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P b B (FRB) 2 KE FHFAEEN 2N RRZHHES. RERE+Z
SRR B IRHRIE, (EFRBIIIEZYEIIIA AR F . 20205F4 H 28 H, AATTE IRERM
B3k [ A4 R SGR 1935421541 FRB 200428, 33X {8 151 S8 AH ¢ (4 B4 K 52 X%
W, HRFE P AR LG ERA A, BENEREE . — AN, B
R A T BB R B R IR E . AR R 6 A4 5 4 e 1 I DA R SR 42 1
B RIRE RN S G2 R B A 2 A B RIS . B BL, AT DL I i S H B
] IR 15 R 1) PP BE YR MR IR

FRB 1211022 % — MEEREF HE, AT MO = 0.193MEE R
ANFE B X FRB 1211023847 7 KB g, KM e maiis (DM) 7&
HEMJVERAPE K. A, FRB 1211020 @& B9 518 i B (RM~ 1 x
10° rad m™2)FK B HAOAE — DR I REAL S5 B8 TR AR . IIE K ILFRB 12110218
RE ARG —NPZERI(vL, ~ 10% erg s~ IFSES HE (PRS) B B3
S HL . 190520BEFASTHGE KB E Z 1, Ll B4R Rumr iz L F
AP RS, R H, LT RAMERDMYE R, HRMIER
K> 1.8 x 10°rad m~2. [AIK, FRB 190520B.4 & 5 — N8035 IPRSHL -

FRBDMFIRM AL UL K B 22 (IPRS, ##iA 28 ii TR IR . ik
PR E AL B R B IR A, B S R S Y2 A B R B i R
HTE B BE R B BR o AN S 2 U2 FE A 5 AR EAE R TR B LE SO . =4
S MG R KA AR R KRS, TR 02 AR = (PWN). REalHs,
et 5| BT AE AR R, RN RS R B I R AL R X 3 I A B R
PO, EE EPWNAYES ) 020K — il . Wl 27 B, PWNL R\
W A AN ST AN IE [r) SRR i 2 R B R 43 i T DUAS XA i XSS
FEw . R, M HA BRI EEAES7BT, Rk ouik vl WA DMAIRM . @it
JE BRI 52 PR 20 A s 2h 12, BRATTRT DAAS 2004 A2 R FR 24 35 51 R A D MR M 4 r]
BE I AL . G0 SR B R XIS R NAZ RS ), PR FHE STk DM &R K
HEER RN (WFRB 190520B) 5 1A B Z&B S (R IFEIEE) » T
TR IDMAR /N H2=BaI [A]_ FFF CANFRB 121102) o # o H s 22 5k (M RM A RN
YR TPWNRIEA o X T Bl e i kb Bk e, ek ae B2 NRUE mREE N
FERE, XOAKERMPWNeH 53] 7 it 5. 28, XT—MaEE AL+
SERIRL R SRUL, HEFERE RN I N EHERE R . WERE B IE NI T AT DL R Th M i R
T PRSHIRE 1 FIHR 3ty TR M o

16



unshocked ISM

shocked shocked

ejecta ISM _s
Pa XT

/——>

~—"

Figure 1: 422 JABES SR E .,

Wi XFRB 121102F1FRB 190520BfDM. RM. PRSHE % 1 [FI B L&, AT
KU : FRB 1211025 o] RERCYR T XU 7 B I &7 AL G2, LR 28104,
MFRB 190520B5 A G2 I8 T A% 85 4 7= AL I 2, AR W 20 0016-224F . WA R
K, @R EE R RS, BT SR HDMARMAHE AL, s O BE YR A 1
Ji o

275 Bk

1. Zhao Z. Y., Zhang G. Q., Wang Y. Y., Tu Z.-L., Wang F. Y., Dispersion
and Rotation Measures from the Ejecta of Compact Binary Mergers: Clue to the
Progenitors of Fast Radio Bursts, 2021, ApJ, 907, 111.

2. Zhao Z. Y., Wang F. Y., FRB 190520B embedded in a magnetar wind neb-
ula and supernova remnant: luminous persistent radio source, decreasing dispersion
measure and large rotation measure, 2021, ApJL, 923, L17.
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Magnetospheric Origin of Repeating Fast Radio
Bursts

Weiyang Wang

Peking University

Bewjing 100871
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Coherent curvature radiation as the radiation mechanism for fast radio bursts
(FRBs) has been discussed since FRBs were discovered. We study the spectral and
polarization properties of repeating FRBs within the framework of coherent curvature
radiation by charged bunches in the magnetosphere of a highly magnetized neutron
star. The spectra can be generally characterized by multisegment broken power laws,
and evolve as bunches move and the line of sight sweeps.

For uniformly distributed particle in bunches, the emission is 100% linearly po-
larized when the LOS is parallel to the central axis. The sign of circular polarization
will change when the LOS is parallel to the symmetric axis of the bulk. If the opening
angle of the bulk is smaller than 1/ (w. < w;), that is, on-beam case, the emission
keeps being highly linearly polarized as the LOS sweeps across the emitting bunches,
with a flat PA across the burst envelope, shown as Figure 1. High circular polarization
events as rarely observed suggest that most bunches have small open angles in those
cases. PA across the burst envelope is more dramatic than that for the on-beam case
(Figure 2). A luminous and highly circular polarized pulse may be generated when
¢ ~ 1/~ or when particles are extremely non-uniformly distributed in bunches.

The spectro-temporal pulse-to-pulse properties can be a natural consequence due
to the magnetospheric geometry. We investigate the relationship between drift rate,
central frequency and their temporal duration. The radius-to-frequency mapping
(Figure 4) is derived and simulated within the assumptions of both dipolar and
quadrupolar magnetic configurations. The geometric results show that FRBs are
emitted in field lines more curved than open field lines for a dipolar geometry. This
suggests that there are most likely existing multipolar magnetic configurations in the
emission region.
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Radio signal of the PSR B0950+408 is detected
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2 National Astronomical Observatories, Chinese Academy of Sciences, Beijing
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1 Introduction

The nearby bright pulsar, PSR B0950+08, is well known, with a spin period of 253
ms and dispersion-measure (DM) of 2.97 pc/cm?®. Many of observational properties
of this pulsar are presented in previous works. To understand more about radio
emission as well as the radiative mechanism of this pulsar. PSR B0950+08 observed
with China’ s Five-hundred-meter Aperture Spherical radio Telescope (FAST).

2 Result

The 160min-data of the nearby pulsar, PSR B0950+08, observed with the FAST is
analyzed. To reveal the emission properties of the bridge regions of this pulsar, a
mathematical method is proposed to analyze the emission properties of the entire
pulse longitude. The function ©(n) is defined as following,

Nperiod

On) = {2 (It — Ions1)” — [(]km — Iin—1)” + (Tejsr — Ik,nﬂ },

k=0
where Ij,, is represented the signal intensity of the k-th pulse and the n-th pulse
phase bin.

The properties of the function ©(n) of the whole phase is analyzed, it is found
that the emission signals is detected at the two bridge regions, also, the values of the
function ©(n) of the two bridge regions are mostly equivalent with each other. These
results support that the radio emission signals of the this pulsar is detected over the
whole pulse phase.
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3 Discussion

The whole phase radiation phenomenon is detected from PSR B0980+50 for the first
time, and the result is suggested that the weak emission (e.g. ”bridge”) from high
magnetosphere far away the stellar surface. Moreover, both the separation of the
main pulse and inter pulse is frequency-independent and narrow pulse width of the
strong emission of this pulsar may support a double-pole model.
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Figure 1: The properties of the function ©(n) of the entire pulse longitude.

22



FAST/Future Pulsar Symposium 10 (FPS10)
July 13-15, 2021, Qilu Normal University, Jinan, - P. R. China
https://psr.pku.edu.cn/fps/FPS10/FPS10.html

Z eI S HL AR TN 5 e, B 5 R IR

A (Cheng-Jun Xia)
PIM K F= B R 5 HOR B
7 225009

Email: cjxia@yzu.edu.cn

FEMR S 51 SRR, S0 2 i R, O BE IR B o VR i R A
e T A CikEE HERBQCDE 2 s s M B M PE BT, AT S0 2 W AT
0I5 RE S O S Rk = e 8 1, ECLBUR IR R, AF N E T 5]
TR 0, VARRES IRECHE B2 h KBS 5w (~10°7) 4Lt . 2T IX 8552
BRI TARZAFEN — HM RO RSN T, B E B H NS iR 7, &R
BAEMB B RS, o TEEEREGEXNT TR, ATE, BESR
Ao

C=0.1,VD = 150 MeV, 5, = -1.5x10""° MeV*
940 |-
% udQM nuggets |
= <
S 930 1
>
®
o)
@
o
920
2 4
L
910 L—— C, = 50 MeV/fm*
—— G, = 80 MeV/im®

1 1 1
1000 10000 100000
Baryon number

Figure 1. HUA R 2 H0in 75 52 7 RudS 5090 ot [ (10 5 51 fE BBl 51 20 A2 4k ok
Fo APILL I =M TR R ZHCN X R JE R K e 1) B 31 e A

LE YRR R ERE, 4805 B IR Ret & H % 5 ¥ i 4R i) % e
B o T rh S A BT 1 2 T SR 5 e B AT RV o 2R G EE R, R v SR R 4
e EE R, WE 1 R, UESHC = 50 1 80 MeV/tm3hf, ud% Wi
HIFEE 7 40A ~ 10000 kg, Hox S )4 57 g 8 5L 2 b B R OK 5 we M) ot i 22
N FERXFMEI T, B RKudS whi Aok E B KR, 5w ER KT

23



(13.07,2.17) » 1 ' '
2.0 (13.27,1.93) T T
— Mgy =240 MeV
©
S I ! ]
% 1.5 I T(1553,05,1.41) ’
>
10 F .
i C=0.1 _
\D = 150 MeV |
C, = 40 MeV/fm?,
05 M BT B . CRET I R PRI RS S S RS S S T N
125 13.0 135 14.0 1500 2000 2500

Radius (km)

Figure 2: BUNFRIZEI % 58 B () Mlud 5 5 B2 () IR E-B IR K R

R8N Hud % v R AR L 3R K A e (1], R =5 o 2 SR T A A 4R Y T
BRI AN, A T REAFAE 58 4 X LS 58 RV L) i) FRE 2

B 2 45 T AFZHCN 5 7 B Mlud % FOR RN FE- K R TR R
R e EAe e Mud 5 e R B, % v 2R TR i =5 a0 ONT L 1 IR S B 21
e AHORIPIRZS 7 R R Y 35 A1 Hr (Gibbs) M i&E BRIRAS 2 . X TAAAE TSR 455 58
B, W BUE B AEAR IR ABE R NN %5 TR RN T0.5 Mo I, i
AN B ORI, P RAAR R 2 4 5E 4 i S RV R R ) ud S SRR
B BRItz Ah, BATKIludS 7k 2 R i KRR B JE R R R . X 22
TudS WH AT s 50, XN EE AT R AR GO T EE, A5 215K
3 HL T 18] I I ASCHE K R Brud %5 SOk 22

e, fER R BN A E 15 i E 2 18 P A AR, 4744
Bt P R AR R DTk [2]. BRILZ AN, RKIEHEH RS B R EDR
ITOML A K, A5 B SERF & SRR e R IR Ty RN 5 T R 454

References
[1] Lang Wang, Jian Hu, Cheng-Jun Xia, Jian-Feng Xu, Guang-Xiong Peng, and

Ren-Xin Xu. Stable up-down quark matter nuggets, quark star crusts, and a new
family of white dwarfs. Galazies, 9(4):70, 2021.

2] X. Y. Lai and R. X. Xu. Lennard-Jones quark matter and massive quark stars.
Mon. Not. Roy. Astron. Soc., 398(1):L31, 2009.

24



FAST/Future Pulsar Symposium 10 (FPS10)
July 13-15, 2021, Qilu Normal University, Jinan, - P. R. China
https://psr.pku.edu.cn/fps/FPS10/FPS10.html

Progresses of Chinese Pulsar Timing Array
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“How to rule out strangeon star model?”

RA=H (Renzin Xu)
JE R K PR
JE5T 100871

Email: r.x.xu@pku.edu.cn
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“The possible constraints of astronomical

observations on the intern%l structure of neutron
stars

Y (Yan Xu)
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BRORERRHRT L CBEEJLH) flE 2= L0 Rm R LR, MWAEZ
e HE B REPUEIE K, RIAME 2 EIRIAR 44 . BRI A7 3318 2 % FE HEORBH &
FE L, BIEPOUAE LT RERE. HEZES. MEm%, sk
RE RN BAEEREN X, 2 R KR T 1 5 2 X 5 (Freire, 2013).,
45, RENCAESAECRE BRI 72302 Bkt & (295 S Ak 2 a5
7% 5 FAn AN Z R o ka2 L

201914y,  “HRERIR”  (FAST) 1R BXUSE HeHE 00 I HR 17 38 50 % A
Ja . BATEET AL R 7 — 0 22 BROR A ] R 48 5 ik 2 1R 000 FR 38 IR e i
LRIPH . M20194E4 H IRFF 4G, FASTHERE S22 HE 7 FATHE T Fr s Bl 2 B 1
S, FRATTH G ol 2 1t 5 B AR I U0 5 225 i e — FFER B4 ST IE— & X
i, FRATAHT T IUA BRI A ARG BRI, AZERHZMEEN . AT 2
Wk 7 BAREIRE R, MEEIEEAREAT 2 ? ERIRAVEER T A 8 (A 23841
T OB E “BHE” BAMB) ? BEERMNWESAE? HF2019%6H T
] CIEEFPSSIETE % HTF) , WMWK T “HWIREAE 7 , Fhg kI 2 Bkt &,
HAPEIEENHAINGC 67125 Bk £ (Pan et al., 2021; Yan et al., 2021).

NGC 6712/ — AN FE B IR ATL6.9 kpes S5 &2 N10 75 15 K BH B & 1 ERIR 2
Ml (Harris, 1996). Jj5 &, @#EEE100KSEFEH s (GBT) ENKZ A EER
KRG BB BN PR 7 A E— bkt B4 %R, HEY KA K K I (Biggs
& Lyne, 1996; Lynch et al., 2011). FTi, FATHIFHAFASTIELE B CH &GH %30
FEl1.05-1.45 GHz. S R4 A IR 20 KD XHZERIRE BT T 8B R A 1 R
R S (Nan, 2006; Jiang et al., 2019, 2020). AL ER T FHFrf4r ko 248 5
BAPRESTO(Ransom, 2011) i3 T A TEMPO(Nice et al., 2015)H4wE TH
KA HABATH G0 . RE, EFPSSHIMIRATIRE] 7 iZ BRI 2 B 5 ) b bk
B Wk Hy” , AH AN SRR 6 e R I R . AR i X R i B ) £
BLEDM = 155.125 pc cm 2, NE2001(Cordes & Lazio, 2002) FITYMW16(Yao et al.,
2017) BRI 5 HL T2 AR 23 il 4t FLBE B 29 03.79414.76 kpe, A H FHE 7 E3R
RIINGC 671280 A 1R KZ5H

A JEE R 28 R Bk B R B AL TNGC 67120 3X — 5k, TATJG 4 HiEE £
IFAST UL B 18] o 8 It gk — 25 48 T AT E IS 23 A S Dl o 12 ik A2 18 2 Jo 3

Thttps://www.naic.edu/ pfreire/GCpsr.html
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Figure 1. 2 3 @ bk v EB1957+20 ¢ & K, Ryba & Taylor [1991])
F1J1853 - 0842A CFED T4k 2= B U AH A7 AR A0 5% bL ]

J1853-0842A & — M s 6k () B A E R F- 8 X “Hf” Rrvef «“ B5EE” ik
o WEBSEEEKSIZEE ORI R, CREEY Kt EIEE “BR”
PEEDT . T AL ki B A0 Anr AR B IRAR ) ot S 3R A I ) HL A4 S AL ] R
ATEMW, R Bk EREW ARG B EE GEA7 o RICERKIY
A0 EA “HEE” RN “BFEA” k2, BENIRkmESE “He” W
JUF ¥4 1 58 438 438 72 (Polzin et al., 2020). SR, K & B I1853-0842A ik
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MAESTE “Ha” WA E2ER, RN LR . Figure 1.5 E iR
()52 AB1957-+20o 8RR 1) “ B3 E” fkovb 28 Wi “Ha” IR irmikE, LE
XA B 58 A HE RSB BE(Ryba & Taylor, 1991); T B iR AN# KB “ BEL”
Bk B R BRI IR, GEIR R K X O B S R B, Lt
AT ORI D BRI 1853-0842A KL “H&” MR “HEME” bkrp &, HA1m
fr FEAREHINGC 104(Freire et al., 2017). SE4ATMERY “HEE 7 25510 bk b B2 W00
Regs i 2R EHETHE TR, M{8JI1853 - 0842AX Ff 1 HE 7€ A 4
“HEE BEEE KR RN AT PG A R H BT R R E . AT E
T J1853 - 0842AFE B Z& KW B i HL T H0% B2 £91.88 x 106 em ™3, 1 Hik48H 1
Zk R AR F IR 2 N3.05 x 10713 Mg yrt. B8 2 VE404E Bl W IRATHI0T 5% i
(Yan et al., 2021).
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A TAEFEFAST (500K HARBRIEH FEL B e B8 ) B Fefill - 5E . FAST 2 1t R
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Interstellar scintillation and polarization of PSR
B0656+414 in the Monogem Ring

Jumei Yao
Xingiang Astronomical Observatory, Chinese Academy of Sciences, 830011
Email: yaojumei@xao.ac.cn

High sensitivity interstellar scintillation and polarization observations of PSR
B0656+14 made at three epochs over a year using the Five-hundred-meter Aper-
ture Spherical radio Telescope (FAST) show that the scattering is dominated by two
different compact regions. We identify the one nearer to the pulsar with the shell
of the Monogem Ring, thereby confirming the association. The other is probably
associated with the Local Hot Bubble. We find that the observed position angles of
the pulsar spin axis and the space velocity are significantly different, with a separa-
tion of 20+2 deg, inconsistent with a previously published near-perfect alignment of
142 deg. The two independent scattering regions are clearly defined in the secondary
spectra which show two strong forward parabolic arcs. The arc curvatures imply that
the scattering screens corresponding to the outer and inner arcs are located 52410 pc
from PSR B0656+14 and 169411 pc from the Earth, respectively. Comparison of
the observed Doppler profiles with electromagnetic simulations shows that both scat-
tering regions are mildly anisotropic. For the outer arc, we estimate the anisotropy
Apg to be approximately 1.3, with the scattering irregularities aligned parallel to the
pulsar velocity. For the delay profiles, we compare the observed profiles with profiles
computed from a theoretical strong-scattering model. The results suggest that the
spatial spectrum of the scattering irregularities is slightly flatter than Kolmogorov,
but further observations are required to confirm this.
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Figure 1: Secondary spectra (right panels) and normalized secondary spectra (left panels) for
PSR B0656+14 from observations made on MJDs 59139(top), 59183 (middle) and 59512 (right).
The color scale is logarithmic in dB. In the left panels, the red dashed lines represent the central
position of the outer arc for each epoch. For MJDs 59139 and 59512, the central position of an inner
arc is shown in magenta.
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Figure 2: Polarization profiles for PSR B0656+14 at 1375 MHz from observations made at MJDs
59139 (left), 59183 (middle) and 59512 (right). The bottom panels show the total intensity (solid
black lines), the linear polarization (red dash-dot lines), and circular polarization (blue dash-dot
lines). The middle panels show the observed PAs (¢) at 1375 MHz as a function of pulse phase,
and the red lines give the best-fit RVM solution. The top panels show the fit residuals. The vertical
dotted lines show the central pulse phase from the RVM fit, ¢¢, and the horizontal dotted lines give
the corresponding PA at 1375 MHz, .
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“Pulsar timing of a millisecond pulsar around a
binary black hole”
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Hu i 51 7R A LIGO B2 2R3 2 5 FF MU XUE £ 087 (BBHs) 77 A2 i) iy A
517088, ATEG I Z AR MR 2IBBHs, — & B & I 2 B 10 PP 2 A 78 Hi i 51
TIWRILEGH) MV, —RFINEIFZ ARG J B IR (strain) AHXTED.
B T2 ket 2 (MSP) 2T AR REIE “ifeh” . wiREqE/E T BBH &
g, JE B AT PAIE R i 2 T E UL R FE R ) BBHs . filt, AN LS R
INRE LT — N H P BBH MIAMMSP 4k =1k RENISh 1%, IR T
ZAREN J 0 ki R BA B (A A G Rajiv Kumart LB RS 5 T8 55
HIifie. HIRHTFRRY], WXURFTRES(ESL MSP HIHUIE il saiA i [A) ik 72
(BIROmerfEiR) , HHZRN AT T &I N BBHLA L& & HHIESH .

AL 22 AR R RAIT 7T =K R G BN J7 2040, T SEMSP ik 2135 I 18] ) 7k
7, @ PRE MRS (FFT) eI EiES, XERNBESIRRE AN
R RGRPIES BRI AF A — D BARRS] T, BB =1k R g i B
Fa €N SHERMEE LN 1 kpe; BARIFNRER 1065KARE o AT
IS IR 272 IR . B P98 BBH B FAR AN oA 48 0. Ak, AT LN B
FIAFRIZEA LR BN SRR ES CLED o BEEg s, JRAITE
LIPS T N XUR AP XUER A 03 BIAS [FI B RO 3 A - BRI, 0k,
I 5 CHIIFASTEGE ARRSKARIRLI ) LA, FRATTRT AR FH X L5514 R o
ENBIRRAHESE. i, B8R T RSN SR . H— A0
K BER [A]AJRE 295.813 x 1072K, MR ONS4E o 28 —ANHLI SR AT i 1] 1] BB,
N5.813K, WK 204E. ME2BIEATLL B, WHFKSEREAME. it
45 R1ES W
Wu, X.-J., Yuan, Y.-F., Kumar, R. & Luo, Y. 2022, MNRAS, 510, 708-717
https://ui.adsabs.harvard.edu/abs/2022MNRAS.510..708W/abstract
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Scientific Program of FAST/Future Pulsar Symposium 10

July 13-15, 2021, Qilu Normal University (QNU), Jinan, Shandong
(Language: English or Chinese; but the presentation is suggested to be written in English)

===== Tuesday, July 13 =====
10:00 -- 12:00 Registration (the lobby of Ramada Jinan, T LK IEHI &)

Chair: Renxin Xu (15min = 12+3)

14:00 -- 14:05 Opening

14:05 -- 14:20 Pan, Zhichen: FAST Observation on LS-1 61303

*14:20 -- 14:35 Jumei Yao: Interstellar scintillation and polarization of PSR B0656+14 in the Monogem ring
*14:35 -- 14:50 Wucheng Huang: Study of the first irregular eclipsing black widow pulsar J1326-4728B
*14:50 -- 15:05 Xiaojin Liu: The pulse-shape variability and timing residuals of PSR B1937+21

*15:05 -- 15:20 Jie Liu: Pulse profile variations associated with the glitch of PSR B2021+51

*15:20 -- 15:35 Xin XU: 4 systematic study on frequency evolution behavior of pulsar pulse profiles

15:35 -- 16:15 Group photograph and Coffee Break

Chair: Yefei Yuan (15min = 12+43)

16:15 -- 16:30 Xingjiang Zhu: The synergy between gravitational-wave astronomy and pulsar astronomy
*16:30 -- 16:45 Heng Xu: Progresses of Chinese Pulsar Timing Array & an FRB turns into a pulsar

*#16:45 -- 17:00 Nicolas Caballero: Search for a gravitational-wave background by the European Pulsar
Timing Array: Examination of a common red signal.

*17:00 -- 17:15 Miao, Xueli: Stringent Tests of Gravity with Highly Relativistic Binary Pulsars in the Era
of LISA and SKA

*17:15 -- 17:30 Zhipeng Huang: Simultaneous 2.25/8.60 GHz observations of the newly discovered
magnetar - Swift J1818.0-1607

Dinner, 18:00 — 19:00

Chair: Biping Gong (15min = 12+3)

08:30 -- 08:45 Jumpei Takata: X-ray study for MeV pulsars

*#08:45 -- 00:00 Zhehao Zhang: The influence of the observational strategies and timing noise on the
properties of pulsar clocks

*#09:00 -- 09:15 Mengna Han: ZE 7 Crab B/ EHT X 57146115/ 77

*#09:15 -- 09:30 Haitao Huang: Breaking index and the evolution of PSR B0950+08

*#09:30 -- 09:45 Wang, Shuangqiang: Emission variation study of some millisecond pulsars using FAST

Scientific Program (FPS10, Jinan 2021)



09:45 -- 10:15 Coffee Break

Chair: Li Zhang (15min = 12+3)

10:15 -- 10:30 Di Li: Toward A Kant's View of FRBs

*10:30 -- 10:45 Weiyang Wang: Repeating FRBs: Suddenly and violently sporadic sparking at magnetosphere
*#10:45 -- 11:00 Chenhui Niu: The new FRBs discovered in CRAFTS project

*11:00 -- 11:15 Yi Feng: Polarization measurements of FRB 190303 and FRB 190520

*11:15 - 11:30 Chunfeng Zhang: Fast radio burst detection in the presence of coloured noise

*11:30 - 11:45 Zhang, YongKkun: The Stochastic Nature of FRBI121102

Chair: Youling Yue (15min = 12+3)

14:00 -- 14:15 Ruoyu Liu: Morphology of Gamma-Ray Halos around Middle-aged Pulsars: Influence of the
Pulsar Proper Motion

*14:15 -- 14:30 Lei Zhang: Unraveling the Mysteries of Pulsars in Globular Clusters

*14:30 -- 14:45 Qiancheng Liu: Search Pulsars in SNRs and PWNe with FAST

*14:45 -- 15:00 Mengyao Xue: Southern Pulsar Census and Polarimetric Studies with the MWA

*#15:00 -- 15:15 Mengting Liu: Tiny-scale Atomic Structure Discovered toward PSR B1557-50

15:15 -- 15:45 Coffee Break

Chair: Xiaoping Zheng (15min = 12+3)

15:45 -- 16:00 Jianmin Dong: BYFE KRBT FE, BIRIEREFE FTFEYFE LN

*16:00 -- 16:15 Yong Gao: Rotation and deformation of strangeon stars in the Lennard Jones model
*16:15 -- 16:30 Zhigiang Miao: Constraints on the Maximum Mass of Neutron Stars with a Quark Core
from LIGO/Virgo and NICER

*16:30 -- 16:45 Shangming Chen: Multi-wavelength study on high-mass gamma-ray binaries

*16:45 -- 17:00 Zhengli Wang: Radiation characteristics for B0950+08 and it's baseline analysis

Dinner, 18:00 — 20:00

Chair: Kejia Lee (15min = 12+3, 30min = 25+5)

08:30 -- 08:45 Lijing Shao: Testing Dipole Radiation with Neutron Stars
08:45 -- 09:00 Xiaoping Zheng: Implications of slow rise in Glitches
09:00 -- 09:30 Li Zhang (4F18): & 54w B 5+ K hk 7+ £

09:30 -- 09:45 Announcement of Crab and Vela Prizes
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09:45 -- 10:15 Coffee Break

Chair: Jianping Yuan (15min = 12+3)

10:15 -- 10:30 Abdujappar Rusul: State-switching Mechanism of Intermittent Pulsars
10:30 - 11:45 Pei Wang: 4 bimodal burst energy distribution of a repeating FRB source
10:45 -- 11:00 Hao Tong: Rotating vector model for magnetars

11:00 -- 11:15 Wencong Chen: Ultracompact binary pulsars as continuous dual-line gravitational wave sources
11:15 - 11:30 Yunwei Yu: $7E ZFREE HIME
11:30 -- 11:45 Qiuhe Peng: B4 & X HLHIYZEPLH]

Chair: Longfei Hao (15min = 12+3)

14:00 -- 14:15 Fayin Wang: &5/ & A9 AR

14:15 -- 14:30 Hou, Shujin: The Plateau in X-ray Afterglow Providing a Evidence for Magnetars as the GRB
Central Engine

14:30 -- 14:45 Jiguang LuU: Correlation in pulsar study

14:45 - 15:00 Yan Xu: KIXHHNSFFL PoB 5 H79 T BEAI R

15:00 -- 15:15 Wenjie Xie: Bayesian Inference of the Symmetry Energy of Superdense Neutron-rich Matter

from Future Radius Measurements of Massive Neutron Stars
15:15 -- 15:45 Coffee Break

Chair: Zhen Yan(15min = 12+3)

15:45 -- 16:00 Shan Chang: Trajectories and radiation of charged particles in the pulsar magnetosphere

16:00 -- 16:15 Helei Liu: Thermal Evolution of NS with Pion Condensation: Possible Fast Cooling in a Low-
Symmetry-Energy Model

16:15 -- 16:30 Shuhua Yang: Constraints from compact star observations on non-Newtonian gravity in strange
stars

16:30 -- 16:45 Chengjun Xia: On the surface treatment of quark matter and quark stars

16:45 -- 17:00 Zhaosheng Li: Burning transitions after a superburst in Aql X-1/FPS11

NOTE for talks (20min = 15+5)

The chair would remind the speaker “2 min” after talking for 10 minutes.

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