~ Local organizers i S e L ]
CYuping Gao (NTSC) 4 o T AST/ utu re uIsar ym,pesmm 8
Jinchen.Jiang (PKU) ey Lo e e 8 e B0 http//wwwphvpku edu .cn/~FPS/FPS8/FPS8.html
- Bian Li (NTSC) “ g e el e
~ Yifeng Li (NTSC) | . o
- Jiguang Lu (NAOC) % "7 ' LA
- Xjaochun Lu (NTSC chalr) ‘
Jintao Luo (NTSC): -
-Minglei Tong: (NTSC) 5
Yongnan.Rao (NTSC) =~ . '
Shougang Zhang (NTSC, chalr)

" Chengshi Zhao (NTSC) . .
Xingzhi Zhu (NTS(}) '
bR W T T Natlonal T|me Se rV|ce Ce nter
| . Xi'an
June 26 28, 2019
......... {Wk Organized buPS AdV|sory Commlttee
',’ff*f_-j.f:‘::*A:-i:f.'f.   '.'-' -' » i £ »;:'3’-7;; T f.' A P siang-Kuang Chang (NTHU) 'Biping Gong (HUST) |
""" atte e, | AL ongfei Hao (YNO) Yongfeng Huang (NJU)

_Stephen Ng (HKU) -~ - Liming Song (IHEP)
Hongguang Wang (GZU) ~ Renxin Xu (PKU) *
“Jianping Yuan (XAO) "~ " Yefei Yuan (USTC)
Youllng Yue (NAO) " Zhen Yan (SHAO)
L Zhang (YNU) - Xiaoping Zheng (CCNU)



=1}
c
=]
-
(=
-
L=
o™
|
Te)
(3]
Qo
[ =]
(=7}
-
o
™~

o0
=
]
N
o
Q.
=
>

/s
S
(@
7]
=

(o
W
p S
=
-
=

LL

—

[=—

/s

<

LL




500 KO EkE ST Einsk/ R KpHEZFIMMITS
AR AL

% “973 1K) TH KR BIERE. /. B, N5, TS AN T
X FPS 285, FPS FrR#E I “ Bkt B AR A IFRIE K. h)E XAER
W (2017 %6 H 28 HE 30 H). 7 (20184E 7 H4 H&E 6 H) HIF T HIX
FPS il &4 6 H 26 HZ 28 HIEWZHH 15 )\IK FPS 2. A T A&
WEh R TR, I FPS6 HFHARPFIE IEMmK Crab #2A Vela 22, FPS8 13
ZTne CGREfE. BT, M RAAE 2. IS, ZEd. Jumpei
Takata. %% . 5. BWHE. BIOH. HE. s, 2817, B, K6
%S 17 AWM B sk
HEH Crab 22—4 (£ 4
Y. Vela =4 (Ik35
M. . EiD., HH
HIREEEF o

2020 4F, FAST %
WAL i o 328 8 T T ASE
XK Bk vp B AL
“FAST BAR”. M{EIR
T3 5 36 € < E
EAT-HAMEERN S,
75 [ b ik v 2 5 & B
HhZR I

fEN “FPS N7 3t = .
EJEI‘] “}j—Jj‘iiE‘.‘fZ”, ﬁ‘x% FPS8 35 % % A%
qji%%/\zl—(/ﬁ\WXI%o z. Wk FHAE p =
S M ey S LA Eib wkFMe L4 THE
— B LE L FPS HIKSAE 71, ©FF FPS SCAEH TR LT R
http://www.phy.pku.edu.cn/~xurenxin/Proceedings/FPS c.pdf
EKHa=123,...8, RFEIREEFE—2])\IKH FPS L. BHF L SCHIA AL T B
2R KA A KRR AHISE SR E B, (5 Bk A OC AT 5T A
WREF M. FPS &Y, A ™ERRIIBEARLE R, WA —RE M r 2= AR 8
M XHEZRZ . HE.

MEERS: “FPS” BZR LS
WHBEES: RO &5, 24, F6F, fAheh (EFRD. Pk,
BHUIE . BRKE. SREN CERD, B, kEEZ
Hx KRG P, ERE 28R

AR ETIAERH
N



10

11.

—_

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

H X

. PSR B1259-63/LS 2883 ] keV X HTZ&AI TeV LR IaAR M 4R W25 ACUR  BREE ... ..
. M S S BR X FECF G IRBIh FREMWS X
O R B
S FRB ITI019 FIJEZR BB R o ettt et e e e

D e < - -

Signature of r-mode Gravitational-wave Emission in GRBs A

. KT J1651-4246 TRKMER IR T MU o

ORGSR RIS RIBFREL ZRET L

. The impact of SRC pairs on properties of hadronic neutron stars Rhivs oo

O FRPER SR EMGEX T E .
“RER” BT ——MMZ5 FPS % BV ...
Measurement of the luminosity function of Fast Radio Bursts BB
ITAERERCR E B B RIEIET  WEZIR. o
Proper Motion of A cluster by Pulsar Timing 5% = S
Crab kM2 1) X—ray BkrP3C BRI MR o
From isolated magnetars to accreting magnetars B
AR E PRI REHUFIE MRS Bl
On the Time-Frequency Downward Drifting of Repeating Fast Radio Bursts T4 ..
F i I BEFUBRBORBA R RE BfE. .o
TR ? .
Pulsar interstellar scintillation study using FAST WEEHL . .o

fikrh BT S SRR ARG OCIE BT

16

29

31

33



FAST/Future Pulsar Symposium 8 (FPS8)
June 26-28, 2019, National Time Service Center, Xi’an - P. R. China
http://www.phy.pku.edu.cn/~FPS/FPS8/FPS8.html

PSR B1259-63 /LS 2883fkeV XA TeV 54k
A5 i1 2 XU 25 4 1) S Y

K58 (Shangming Chen)
ST A2 T
X 430079

Email: chensm@mails.ccnu.edu.cn

PSR B1259-63/LS 28832 HH TR Jie % 1) Jik i 2 A1 Be 2R 1 22 2H B 1) 4l 5 555 26 XA
ARG LZRGH AN BB SR DS &M 2 BRI H & NI B R
kot B R EIEZ ) 2O AR, — RIS, MR RS R 5 32 2 i ik
B XAK R 2 B XA EAE T4 BRI A EAEHSER— 5
W, K B R DRI AF O 1 FEL - R DX 3 ek 2 B s A 0 1R T B, I HLdE e [A)
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FEIX B, FRATEE AL T Rk 2 RRIHE B 2 R S B A 2 M A AR, 9 g
HPSR B1259-63/LS 2883 11X 5 £ FTe VAl 5 £ ' A% 1t XU 25 74 2 th T =5 TR
X I RESA AT A Be R % B R S8 . Akt B 2 i E B AN, R R
B PRSI S S T A5 5 SR Bk b R SR T, ST B R O RE A MG 5, AT =1 [
RSO . SUbIEIN, T 0 R R B AT DA A e DX 3R X i L
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B RALE M. X LR XL 5L Ty m e s, HaE R nriErE
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B 5 () FEMBMAIL GHEkFR) MRIER LT N0, BiFa2)E
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1.The impact of SRC pairs on properties of hadronic neutron stars, Lu Hao. #{
B 22 2] B0 R FAZ S50 £ 52 BB AL BT i BT A AR 3R] ) P 34
Ydizgh, MK AT HAE TR R APIRES, (B <kp)e XARE LT A
TSRC (short range correlation) &8 — — £ J& ¥ 1% AE £ 7 =i 2 & B - (p) F
HF(n), (k>kr), ENTEAREER HRESURnp R BRE WppFlnn S B E 5 R
Z, MHEED THENT S, @Rl THRaE2. P TERIME T 7
H, SRCEAML X VIH B3 IR .

2. Merging strangeon stars, kilonova, and r-process, Xiaoyu Lai. GW170817XX
ey EIFEEAX T EYASRAE 7RG (1) ABRIEH B 5] T AE T SR B
HIEY A AE B B T B R AR R 198 (Aran, < 800);  (2) XUEIHEI ™
A Bkilonova 2 Ffradiative mediumflA 5 = fopacity, M H48 3 AR T post
merger [ =) — — & B IE & — P KRN 2?7 XM ERHE Merging
strangeon stars [FJAEA] LA Ph 23R AT FE, IF H ] L Azkilonova.  [A] I 4 7
5 T GWIT0S17[ IR %2 — BUl K B & 12 .

3. Signature of r-mode Gravitational-wave Emission in GRBs, Jie Lin. %f—X
TIEBIRE G KA 5] J1AE 5 . a0 RAp 1 B 55 17 P 72 B 1) K ot &
B EE, a5 B REAFAERIE I 51 TR S o iR B BRAL 5] ik AR
TVEWaLIGOEFZEHR M B . (H 2 GRBARME K EALAT N AT Re £ 1) 42 & YR 3k AT % 51 71
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Shannon et al. (2018)fff FASKAP#EAT IR ()i fE b & 3 T FRB 171019, $/EGBT
2] MICHIME [4] 3 KL T G4 EEBK (WKL).

Table 1: FRB 171019 % 5 55 2 ¥ 14 i

) Obs Freq Obs Time TOA4 DM Fluence Burst Width
No Telescope 3
(MHz) (h) (MJD) (pc/cm®) (Jy - ms) (ms)
1ab ASKAP 1129.5-1465.5 986.6 58045.56061371 461 + 1 219+ 5 5.44+0.3
b
2b GBT 720-920 10.6 58319.356770492 456.1 £ 0.4 0.60 £+ 0.04 4.0+ 0.3
3 58643.321088777 457 £ 1 0.37 + 0.05 5.2+ 0.8
4¢ CHIME 400-800 17+ 3 58700.38968 460.4 £ 0.2 27 6+ 2

# Shannon et al. (2018)

b Kumar et al. (2019)
¢ Patek & Chime/Frb Collaboration (2019)

d Burst time of arrivals are referenced at different frequencies: 1464 MHz for ASKAP, 920 MHz for GBT, and 400
MHz for CHIME.

ASKAPI BN 5E — R BRI E L EEMBE LK T IILHRLE RS, XKERETE]
Al REA A F TR 55— IR R H— IR AR AR R 0, WX 1 B A 1 5 4k
1) 2 52 3% R U 5 ] KRR REYR, 5] R e 4% IR 22

GBTXKIFRB 171019 & F A 7 XIFRBEE AT 5 e 0, o 2 {8 R s i 4%
BEAT S5 22 B R BIFRB 1710198 & 5 (0 W I & James, et al.  (2020)f#
FiParkesfIGBTIT 400/ f5 SRR —3 7. H AT SRS Befffi € 2 15 I A FRBAR & &
SaK mHRME A B R AR RN SE KR ER. (HEm R —Hrami g R
R, BT R B B A B R A T R RN ).

E# FFRBEE T HFASTH ERMMRHA. — 4, HTHE - IRFERAE B4
A, K A% B 5 B N ) S 2R AT DA 5238 R e BE IS, 5 — 5 T, R R &%
1) 5 55 3 AT I 5 B 38 R k2L, A4 B R ) 2 e 53 v DAER I 21 0 2 (1 8k, e
[i) o5 1) B A2 28 A R S 4R A 1 R A

WFFASTREN K I 2 FRBE H 2.
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INESVIv =y SUR

1 XNEHFTFEFEREY R
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1 Introduction

The X-ray plateaus observed in the afterglows of gamma-ray bursts (GRBs) are usu-
ally interpreted as the contribution from newborn magnetars with magnetic dipole
radiation [6]. However, theoretical analysis show that the rotational energy of new-
born magnetars was carried away via gravitational-wave radiation (GWR), which was
more efficient than magnetic dipole radiation and the shape of the light curve of GR-
B can be adjusted from the magnetar model merely by considering magnetic dipole
radiation. If GWR comes from an r-mode oscillation with constant saturation ampli-
tude in the neutron star and r-mode GW radiation losses dominate the spin-down, it
is easy to obtain the luminosity profile [3]

Le = Lo <1+ ot ) (1)

Tgw,r

Wi

where Tgy , is the characteristic timescale for r-mode GWs spindown.

2 Application to the X-ray afterglow SGRB 090510
and ULGRB 111209A

We investigate the X-ray light curve of a short GRB 090510 in detail and find that
the X-ray light curve can be well fit with a magnetar model supposing that the spin
evolution of the magnetar is governed by both gravitational radiation generated by
unstable r-mode oscillations [5] at early-time and magnetic dipole radiation domi-
nating late-time spin-down evolution. In addition, our results also imply that GWR
signal associated with GRB 090510 cannot be directly detected by the alLIGO when
the r-mode GW emission dominates spin-down and a superior saturation amplitude
(av = 0.1) unless the source is particularly close. Ultra-long-duration gamma-ray burst



GRB 111209A was found to be associated with a very luminous supernovae (SNe) SN
2011kl and exhibited complicated the features of the X-ray afterglow. We find that
the X-ray light curve of UGRB 111209A and SN 2011kl can be interpreted within the
physical picture [4], which is as follows: the initially shallow decay can be explained
by the r-mode GW emission dominating the spin-down evolution of the magnetar as
seen in short GRB 090510, then the following abruptly decaying phase results from
the extraction of the BH rotational energy through the BZ mechanism [1] when the
magnetar loses its angular momentum via r-mode GW radiation and then spins down
until the centrifugal force is insufficient to support the mass to collapse into a BH [2].
Finally, the small X-ray bump at late times is likely due to fallback accretion into the
newborn BH. Meanwhile, the BP outflow from the newborn BH’s disk would further
deposit energy into the SN ejecta, which powers the luminous SN 2011kl.

3 Conclusions

Our result suggests that the r-mode instability is likely to play an important role in a
magnetar. That fact, together with what we have gotten from GRB 090510, suggests
that one cannot yet rule out that the remnant of GW170817 is not a magnetar because
the distance of GW170817 is too large for a GW signal produced by a magnetar r-
mode instability to be directly detected by the current detectors.

References
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The neutron star, mainly as a result of the Type II supernova explosion, is one
of the densest forms of matter in the observable universe. As an asymmetric nuclear
matter (ANM) at supranuclear densities that can not be reproduced so far through
terrestrial laboratory experiments, the internal structure and composition of neutron
stars still occupy an important position in modern nuclear physics and astrophysics.

The existence of short-range correlated (SRC) neutron-proton pairs has been s-
tudied by series of experimental studies for recent years, resulting a depleted Fermi
gas region with a high-momentum tail (HMT) in nucleon momentum distribution.
Based on the center-of-mass (c.m.) momentum distribution of correlated nucleon-
s approximately modeled by a three-dimensional Gaussian Function with a narrow
width, we speculate that the shape parameter of the high-momentum tail for protons
would overlap with the one for neutrons, so that the proton Fermi momentum £?
will be enhanced to be equivalent to the neutron Fermi momentum £} in asymmetric
nuclear matter. In addition, we utilize the new phenomenological nucleon momentum
distribution to investigate the properties of neutron stars, like the mass-radius (M-R)
relation. The maximum mass will be raised in view of the existence of SRC pairs,
which means that we may have an another viewpoint on the upper mass bound of
massive neutron stars.

14



FAST/Future Pulsar Symposium 8 (FPS8)
June 26-28, 2019, National Time Service Center, Xi’an - P. R. China
http://www.phy.pku.edu.cn/~FPS/FPS8/FPS8.html

TRk h R 5 ik AR e X

FAEt (Jiguang Lu)
th R B E X R A
b5 100101

Email: 1lujig@nao.cas.cn

T WK EE AL S Bk b S AR S R TR A I — ML R, 8 A N R R X R
HIKIEHE S S M EAE S8 . ZEG KB T Ruderman and Sutherland
(1975) Frt AR (polar gap) B, e [A] BB AL L 1+ Bk h s 42 0 B
B H K AR TR R R ) F 3 A 3 Bl o5 o SR T S 8 kB AN (R Tk v EE AR
HWEEHEAME. XFRKICT 5 3 AR A ME— . M 1) A AL i,
Wt X R -PAT TR B S EE T I 2 BINAFEIEAER KR 1 FAT
M1 37 23 52 M K AE TR s (AT R, P AT S llni, KA TR OB 4, AT ik e 1)
PRGN, SEE RS R R, EE R R, KAETI R A T
Ky FHRHEERL M. PRtk an 5 — bk o B2 A 5 FR AR S R, AR Ik
P A, 2 A8 L Wk 8] BE 5 - B S 2 T RS 2 8] B 9 A7 OB R R R
FEFASTULIN 2] PSR B2016-+28 )£ ds i S8 A B 11X M A R R 2o X A TET
WEBR T KBTI ST Re 2 AAAE TS X AR B . R, 2 iz 2R+ ik 22
MRS R, A A B 208 X A 147 fg Al B AR I 0 A0

15



FAST/Future Pulsar Symposium 8 (FPS8)
June 26-28, 2019, National Time Service Center, Xi’an - P. R. China
http://www.phy.pku.edu.cn/~FPS/FPS8/FPS8.html

“Br KRB
— — Mz 5FPSHIZ% 5

B (Jintao Luo)

o [ <7 e [ 52 2 o
P42l iE 710600

Email: jluo@ntsc.ac.cn

YUEEFPS, AEAKBPIALIATHE .

WA, RAEKBAFZIN. HREMATTH, EHLAFPSERIL, 2454
(2020) E4RHILE T . FPSER AT B KIEREE S REA LN 8
E}H%%T%myﬁﬁﬁﬁﬁ,m&%ﬁﬁﬁii\lﬁﬁﬁ%ﬁT%WEﬁ%
JECISE

oA, ROWEERIIFEIARLEIN. 20056 RFE 2 5 — kW 25 2 b
RKTFASTHIIR S, M REARIEZ2RERIT. REE, B2 ZITZHMK
1o RIR—JF, FATHBK R 2 S BT 7T )5 55 R SCRISEmE 78, #8822 =i —
B BRI T ER R S kA

HAB R R B TEE TRER Y, RITREEA K 2 X5, NFHRE
BERBIARITH I TAE, FFUERAFPGA FIF K%, J& I HGPUNNE bk &2 44
FHEIE. REFEHHHYE, —ANNVIMIERS: ket 2O RS2 B
ZE

FE T 3 Y R B B R AT Ok b B LN 5 bt B PR A It R A G LD
B, e LI e J LA R . 25— A, Bk R T, SRR SR 1 2% S e 5
B MR HER, A, ESRANE S, mHAMME, XHEsR—E R
B> FER . XA, AR EOR. HEaml, H=A R ES598, Ko
HAELOmIygnl. X =A>, BRE 7kt 20NE “RAT7 ik, EA ST
JE ik I AR & rh s R AR ) S FE B 5

VR B AT, X A SREURIGEH BT T xR . ATBRERE Earmffx, “&2
2. VN FEa, #Ek! 7 KB el 7 RATWE L 7 irRE, Sl B
RI500°K K48, AEFRATRE LT P R AT 1 B R 20 R BUSER G 3R FH i “/hex N7 15
T

“EIIER” , FASTMURBNIXICET); Mk 23 IR, MR “f
Ral” o RA7 “LfR”  “HER”, AR “1eimB” , “2EEHLIREK

e

Fkyd B4, ARkt 2. B, SREeRE L. ETFFTRRA
S, MOKWE AT ERINER, 2XA (binary system) , #liEIZzE)
A5 Rk b 2L AR BHAE SR AT T A R Fh 2 R A AR Ak, TR T R . KR
MYE, 2 HEPN R PIEIZ B G R AR AT M, IXANTERT IR AR v LI
17, WA T HEMAMELE ., BRI, AR RFERMN M. B, &

16



B8 T mT DU B S i Bl v ST gt AT, (HRPUEEsh N S, B AT ek R
SER, ST IR IR KR B

EHUER S 71, GPUMN®E & — %% T, GPUKIREF I K FMCPUEAZ,
A AP w3 . K. BB, B E P, S5FPGAM bbx 2 2 B K a it
o, FPGAKATE T /KL PAR AL FE 7 20, e tn B ar kb 2 &g B, XK
LRAFEHL N R IME 5T mIE R 0 403, I EEIEEFPGA, GPUER &
A TR AR, XM LA HFPGARI AL EERE J1. (H2Z2FPGATF K]
MECL By, ANE R AR R A, WA RUPCIX AR T & KR4 E 2
REBIGPU, JFRHBNES SILmEML,  “dwmiE” —IRWMILEFERT, KMET “9n
PE” —IRAE U L2 R [a) R A AR LA

PBEWE TiX A%, FTEREREXAANE-: 1. kitEEIFERLR
e, 2. Bk BRI FERENISHE ) (YRBFERBENBIEAEEIE . %
kb IR, RS ‘Bz AR” , AAEROGH E¥EE LA RER
i

BAEFASTE A 1, &AL A IS — 8 5 K 000 i K 10428 5 H B2 i
B, IXULERMEANK R FHEARE TADHRZ M. 201954 3275 V8 22 15 J8 A& /5
TFPS8, Z&M AN RIEUA T Him, THANEMAEEADERKEL. &M
AR SEEE C— NTLW S A, BUERREE S N En ik, A RIETE %
FhKe, BB R L A7 I 40K 5T rE B i, T RS TAERI Bl .

KEOLhkE, B “RTITHAHEE” .

VE I 5 A ik b B2 R4 36

17



FAST/Future Pulsar Symposium 8 (FPS8)
June 26-28, 2019, National Time Service Center, Xi’an - P. R. China
http://www.phy.pku.edu.cn/~FPS/FPS8/FPS8.html
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Fast Radio Bursts (FRBs) are new type of radio transients with unknown origin(s).
The luminosity function of FRBs, is defined as the event rate per unit cosmic co-
moving volume per unit luminosity. It plays a vital role in revealing the possible
FRB origins, yet, helps to determine the optimal searching strategy.

Based on the probability model published in the previous companion paper (Lu-
o et al. 2018), we measure the FRB luminosity function using 46 known FRBs.
Our Bayesian framework self-consistently models the observational and astrophysi-
cal selection effects, including survey sensitivity, telescope beam response, electron
distribution in Milky Way /host galaxies/local to FRBs. To model the event rate of
FRB events, we assume all of detections in the FRB survey are independent random
process, and use the Poisson distribution to describe it.

Assuming the luminosity function being the Schechter function, we infer that the
characteristic FRB event rate density ¢* = 3397394 Gpc ™ yr~!, the power-law index
a = —1.79703 upper cut-off luminosity L* = 2.971%? x 10* ergs™', and the lower
cut-off luminosity Lo < 9.1 x 10*! erg s~ within 95% confidence level. The luminosity
function shape with error region is plotted in Figure 1a.

The volumetric event rate for FRBs is found to be 3.5757 x 10* Gpe® yr~! above
1022 ergs™, 5.0753 x 10° Gpc™? yr~! above 108 ergs™' , and 3.7755 x 102 Gpe ™2 yr~!
above 10* ergs™! (see Figure 1b). The event rate densities of FRB population in a
wide luminosity range implies FRBs could have multiple origins. We also mark the
possibly associated transients with FRBs and discuss the event rate density range
that might lead to association.

The FRB detection rate as a function of minimum detection flux and FoV is given
in Figure 2a. Obviously, telescopes with high gain and large FoV are the best for
FRB searching, e.g. CHIME and TianLai. The large telescope with high sensitivity,
such as FAST, are potential to detect more faint FRBs in the distant universe. For
single-beam system, we calculated the detection rate-diameter relation as shown in
Figure 2b. For the central value of luminosity function, the optimal diameter of
single-beam telescopes to detect FRBs is from 30 to 40 meter.
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(a) The FRB luminosity function (b) The event rate density of FRB population

Figure 1: (a) The x-axis is logarithmic luminosity, the y-axis is the luminosity function
defined as event rate per unit co-moving volume per logarithmic luminosity. The black
solid curve represents the most probable LF shape with the gray shade indicating 2—o
confidence region. (b) The x-axis is the threshold luminosity in logarithmic form, the
y-axis is cumulative event rate density above the threshold luminosity.
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telescope

Figure 2: (a) The x-axis is the detection threshold in flux, the y-axis is FoV, the color
bar on the right indicates the apparent detection rate of telescopes, i.e. expected
detection number per day. (b) The x-axis is the telescope diameter in units of meter,
y-axis is the detection rate in units of per beam per day.
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The position of a pulsar in the sky can be determined by timing it over one year
as the Earth orbits the Sun. The Roemer delay of the signal from a pulsar at ecliptic
longitude A, latitude g across the Solar System is

T =~ 19 cos S cos (0(t) + N), (1)

where 79 ~ 500 s, §(¢) is the orbital phase of the Earth (with respect to the vernal
equinox). The displacements A\ and Af cause an error in 7, making sinusoidal
feature in the timing residual

AT ~ —19 [AXcos Ssin (0(t) + N)

+AfBsin B cos (6(t) + N)]. (2)

AN and AS can be expressed with the amplitude A and phase ¢ of the error sinusoid
in the timing residuals,

B _Acos¢

AN = To cos 3 3)
_ Asing

A= C rsin 8 (4)

So the displacement ~ A/7y. For 10 millisecond pulsars with timing uncertainty
A ~ 1 us, and 100 measurements per pulsar over the course of a year, displacement
of ~ 82.5 pas can be measured. The relation among the proper motion p of a cluster,
the amplitude A of the error sinusoid in the timing residuals, number of measurement
per year N, number of pulsar measured M, and observing span 7" (in unit of years)
can be written as

A 100\ /2 /10\'/2 /1 yr
p= B85 s yr (1 ,us) N M T 5)
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Based on our previous works on pulsars (Kou & Tong 2015, MNRAS, 450, 1990)
and isolated magnetars (Tong et al. 2013, 768, 144), we extend our researches to the
case of accreting magnetars. We propose that

1. The major difference between accreting magnetars and accreting normal neu-
trons stars may be the presence of strong multipole field (> 10* G; Tong &
Wang 2014, arXiv:1406.6458). The possible evidence of strong multipole field
in accreting system may include: magnetar-like burst, hard X-ray tail etc.

2. For the ultra-luminous X-ray pulsar in M82, we propose that it may be an
accreting low magnetic field magnetar (Tong 2015, RAA, 15, 517).

3. For the four confirmed ULX pulsars up to now, our accreting low magnetic field
magnetar model still works (Tong & Wang 2019, MNRAS, 482, 4956).

4. For the central compact object (CCO) magnetar in supernova remnant RCW
103, we think that it may a magnetar braked down by a fallback disk (Tong et
al. 2016, ApJ, 833, 265).

There are many challenges and opportunities in accreting magnetars.
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On the Time—Frequency Downward Drifting of
Repeating Fast Radio Bursts

Weiyang Wang

National Astronomical Observatories, Chinese Academy of Sciences
Bewjing 100101

Email: wywang@bao.ac.cn

Fast radio burst (FRB) 180814.J0422+73, the newly discovered second repeating
FRB source, was reported to exhibit a time-frequency downward drifting pattern,
which is also seen in the first repeater FRB 121102. We propose a generic geometrical
model to account for the observed downward drifting of sub-pulse frequency, within
the framework of coherent curvature radiation by bunches of electron—positron pairs
in the magnetosphere of a neutron star (NS). A sudden trigger event excites these
coherent bunches of charged particles, which stream outward along open field lines. As
the field lines sweep across the line of sight (LOS), the bunches seen later travel farther
into the less-curved part of the magnetic field lines, thus emitting at lower frequencies.
We use this model to explain the time-frequency downward drifting in two FRB
generation scenarios, the transient pulsar-like sparking from the inner gap region
of a slowly rotating NS, and the externally triggered magnetosphere reconfiguration
known as the “cosmic comb.”

Magnetic axis

Cone

LF \wmés

/,/ -

Figure 1: A schematic diagram of the first scenario, with sparks originating from the
polar gap region. The high frequency waves are emitted from the lower altitudes than
the low frequency waves. The left panel shows the initial configuration when the two
sparks are produced around the same location. The dashed lines show the LOS. The
second spark sweeps the LOS at a higher altitude. The right panel shows the sky
map of two sparks. These two sparks sweep the LOS at different heights at different
times. The drift rate is © = (27 sin(a + 5)Au)/(uP sin fAP)v.
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Figure 2: A schematic diagram of the second scenario in the cosmic comb model.
The sparks are produced in the distorted sheath region which stream outwards along
the field lines. For the illustrative purpose, the separations between the field lines
are stretched. Sparks from different field lines sweep the LOS at different times when
the sparks reach different heights. The spark observed at a later epoch emits at a
less curved part of field line and thus has a lower frequency. A burst with three
sub-pulses are shown for illustration, with three epochs: (a) the inner spark emission
beams towards the LOS; (b) an intermediate spark emission beams towards the LOS;
(c) the outer spark beams towards the LOS. The drift rate is 7 = —(vsyAp)/(pARs)v.
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Figure 3: Simulated sub-burst central frequency as a function of the arrival time.
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Pulsar interstellar scintillation study using FAST

Jumei Yao

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

Email: yaojumei@xao.ac.cn

Pulsars shine through the Galaxy like beacons and they scintillate due to the
relative motion between the pulsar, the scattering medium and the observer. A s-
mall sample of about 30 bright pulsars are known to show interstellar scintillation
(ISS) arcs, from which we can measure the scale, location and velocity for the scat-
tering medium and velocity for the pulsar. When the scintillation bandwidth and
the scintillation timescale are resolvable, the detectability of ISS arcs rely mainly
on the telescope’s sensitivity, where FAST has a significant comparative strength.
Using FAST’s high sensitivity observation in L-band, We have already successful-
ly detected new scintillation arcs from several pulsars, including both single pulsars
and pulsars in binary systems. Among these pulsars having new ISS arcs detections,
PSR J0538+-2817 is very special because of its location within the boundaries of a
large SNR S147 at the Galactic anti-center direction. In Figure 1 and 2, we present
the dynamic spectrum and secondary spectrum for the 45 min observation of PSR
J0538+4-2817 centered at 1400 MHz, respectively. We find that the scattering screen
is located at 37 pc away from the pulsar by fitting the parabolic arc curvature in
Figure 2. This result means that PSR J0538+2817 is physically associated with SNR
5147, and the shell of SNR S147 is the astrophysical structure that dominates the
scattering of PSR J0538+4-2817. By detecting scintillation arcs for more pulsars, the
FAST observations will allow us to find the astrophysical structure that dominate the
scattering of pulsars, study the position and structure of the Galactic spiral arms,
measure the boundary of the local bubble (LB), and open the doors to plasma lensing
study for interesting pulsar systems, such as double neutron stars, and millisecond
pulsar binaries. For binary systems, scintillation observation can put constraint on
the inclination angle that enable us to measure the masses precisely.
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Figure 1: The dynamic spectrum for the 45 min observation of PSR J0538+2817
centered at 1400 MHz. The horizontal and vertical axes correspond to the time and
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Figure 2: The secondary spectrum of PSR J0538+2817 centered at 1400 MHz. The
horizontal and vertical axes are conjugate time (f;) and conjugate frequency (f,).
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Lyne et al. (2010)FF G IR B 65k v 2 B #5%E — I S 500 2840 5 kb 58
FE AR A AR s I A e, IR Rk 22 e s T e e 7S 5 ik vp B A S R AR A B R AE —
&, AR RPN AT T — B E . R HT, AT TR B ik
RSN BA RIS, Xt A &K 2 (intermittent pulsar), HLWIPSR
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Scientific Program of FAST/Future Pulsar Symposium 8

June 26-28, 2019, National Time Service Center (NTSC), Xi‘an
(Language: English or Chinese; but the presentation is suggested to be written in English)

===== Wednesday, June 26 =====
10:00 -- 12:00 Registration (the lobby of Aiginhai Hotel, 5% 25 1T &)

Chair: Renxin Xu (20min = 15+5)

14:00 -- 14:20 Jingtao Luo: Pulsar Activities at NTSC's 40-m Radio Telescope

*14:20 -- 14:40 Shuanggiang Wang: Nulling or mode changing of 5 pulsars

*14:40 -- 15:00 Yangrong Zhang: Multifrequency study on the mode switching of PSR J0614+2229
*15:00 -- 15:20 Huihui Wang: A multi-wavelength study of PSR J1119-6127 after 2016 outburst

15:20 -- 16:00 Group photograph and Coffee Break

Chair: Youling Yue (20min = 15+5)

*16:00 -- 16:20 Jumei Yao: Pulsar interstellar scintillation study using FAST

*16:20 -- 16:40 Hongyu Gong: Pulsar Blind Search Test of MWA at 185MHz

*16:40 -- 17:00 Lunhua Shang: Long-term variations of x-ray pulse profiles for the Crab pulsar
*17:00 -- 17:20 Zurong Zhou: Small glitches detected at Nanshan

Dinner, 18:00 — 19:00 (canteen in NTSC)

Chair: Jingtao Luo (20min = 15+5)

09:00 -- 09:20 Yajun Wu: The Backend for real-time monitoring of FRB at Tianma RT

*09:20 -- 09:40 Rui Luo: Measurement of the luminosity function of Fast Radio Bursts

*09:40 -- 10:00 Weiyang Wang: On the Time-Frequency Downward Drifting of Repeating Fast Radio Bursts
*10:00 -- 10:20 Di Wang: EFLMRMPXEZ G H 1) TEH

10:20 -- 11:00 Coffee Break

Chair: Zhen Yan (20min = 15+5)
11:00 -- 11:20 Jumpei Takata: State switching of gamma-ray pulsar, PSR J2021+4026
*11:20 -- 11:40 Nicolas Caballero: Improved handling of the ephemeris effects in pulsar timing
— Solar-system studies and gravitational-wave searches
*11:40 -- 12:00 Jun Wang: Outlier Rejection Scheme and Basic Improvements to EPTA Timing Precision
*12:00 -- 12:20 Heng Xu: Constraints on the Solar-system acceleration using Pulsar-Timing-Arrays
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Chair: Jianping Yuan (20min = 15+5)

14:00 -- 14:20 Hao Tong: From isolated magnetars to accreting magnetars

*14:20 -- 14:40 Wenjun Huang: Fan Beam model in pulsar population

*14:40 -- 15:00 Jiguang Lu: Drifting sub-pulses and self-bound surface of pulsar

*15:00 -- 15:20 Shangming Chen: Modelling multi-wavelength emission of non-accreting pulsar/Be star binaries

15:20 -- 16:00 Coffee Break

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

16:00 -- 16:20 Xiaoyu Lai: W& FEH & THEHM r L

*16:20 -- 16:40 Quan Cheng: What can PSR J1640-4631 tell us about the internal physics of neutron star?
*16:40 -- 17:00 Hao Lu: The impact of SRC on normal neutron stars

*17:00 -- 17:20 Shuang Du: A complementary method to constrain the equation of state of neutron stars
*17:20 -- 17:40 Jie Lin: Signature of r-mode gravitational-wave emission in X-ray afterglow of short GRB

Banquet, 18:00 — 20:00 (in Aiginhai hotel)

Chair: Kejia Lee (30min = 25+5)
09:00 -- 09:30 Biping Gong: Some issues about pulsars and their observations

09:30 -- 09:50 Announcement of Crab and Vela Prizes

09:50 -- 10:20 Coffee Break

Chair: Longfei Hao (20min = 15+5)

10:20 -- 10:40 Youling Yue: FAST pulsar observation

10:40 -- 11:00 Lei Liu: AVLBI Cross Spectrum Based Single Pulse Search Method

11:00 -- 11:20 Minglei Tong: Correct the atomic time-scale maintained at NTSC by pulsar time-scale
11:20 -- 11:40 Renxin Xu: Nucleon Star and Strangeon Star: from a symmetrical perspective

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

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