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SYRIRERL t = 0(35—4T)s  t=3.5 kyr (5 "47)+ t = 10 kyr ((H=4T) =50 kyr(f
JE AT AR . BB —. = =FRKWA D BB, By MBy.

1E 2259
[ ]

Logy, (Lx (0.5-10keV)) (erg/sec)

Log, (Lrat) (erg/sec)

Figure 2: %% [n] R4 0 # S8 o R e M AR L, ML, 0y K FR . HARSR ARS8 5 it
Fkp A, 254 160 ft; HB ARSIkt 2, A 15 Fii; XINS fF X- #4490
MRS E,  JEET B (RN Magnificient seven) , CCO AR A LECE RIA, I
H 8 P, magnetar FRHEE, I 24 Pl KL AFE 1E 2259 +586.



FAST/Future Pulsar Symposium 11 (FPS11)
Aug. 3-5, 2022, Xiangtan University, Xiangtan, Hunan, - P. R. China
https://psr.pku.edu.cn/fps/FPS11/FPS11.html

W2 XTE J1810-197#92.25/8.60 GHz[E] BT MM A/ 57

%*WH,H%M kgl 50 HoRBl g, ekl 2 e gl
X A ié‘[l EX 700

H*lﬂ%hi#ﬁi , P E & 200030

mer%,¢lrM5MW6

SJALFEIRE K5, FE AT 100875

[P EAFRIHBRALE, TE LEFKF 830011

*Email: yanzhen@shao.ac.cn

[
[
[
[4

FEE R — R EH MY (10 — 10 G) MR, EA1LEW BRI NS L E
557 MR W X 28 Jik v 2 (Duncan & Thompson, 1992). H R4 & I 328k & f
focizefac,  Horp A7 60U B2 00 21 5 e g BRI o A K P AR LG, TR B
mm%%w& ZHRERERAT RO . BN B A B . TR R R IR ST

Eﬁﬁ AL SE LA ) — B2 ROCEIT AT A . BEEXTE J1810—19772

— Wk R BB AT S R I B S 2 (Tbrahim et al., 2004). & F-2004-20084F 1
Eﬁﬁﬁﬁﬁﬁﬁ,@Em%i%&%%%&%%?ﬂﬂmmeMﬂ,mmy
2018412 H I JUd 2 DR 5 1 1) 55 P A 043 I I 38 PR B8 K (Liyme et al. |, 2018) 0 RAIT
FIAH LRSS R Emes (TMRT) SFiZE R AT XUE (2.25 GHzA18.60 GHz)
[E] i WA 7S, 205 7 MMID 58501 & 59427 4L 1+ 1947 WLl 22 Jim B A3-4n 1 B B B
.

(1) 2R 1940 AT E UM 2% B LG5 1% 0 2 5 B 2 B R AR BR B 5T R
I PR FFAE XS AR o BRATTHE— 2D AR 5 R 4R S XK 2 T 12M e R RS (AL
B, HAMID 580152 JE RS 2 7 BRI HARGPIRS. £ L — gkt
(2003-20084F ), 1 s ) o 18] Jhk b 4R 5 I HLAE A0 20 1] (Kramer et al. , 2007).
H2, AR RS 6 0 BT I 380 e rp (] ik A OG- AT AE — 1K 8.60 GHz
C[FIBT #92.25 GHzAR A D MR Z 002 B kel COLEIEE =5k 7D, 8wy
TE FAR YR S 0w TRk b ) 8 20 R T

(2] FI % BE926 K B WL 8 RHIE 5212 i 5 1 % 400 256 I I 10 9k 12 s 35 % i id
THEIRMBENEFHEEN, KA T BENE KT~ S5 0 ~

Thttp://www.physics.mcgill.ca/ pulsar/magnetar /main.html
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DALt 1 AT SR 1A R R 75 BN AT T4 T B A U 2 I

van Straten (2002)#&H 1 ER AT AT IR AE I BEEFATTVE, FATIsH T
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Jeff R AEIIPFB (Morrison et al., 2020)44 75 #5045 (19500 MHz5 98 %I 4> 45T
Tl O i 4 25 R AR ZRIIE D, ARG FERE— A 77 TP R AT DR A 7R 09
BROVEL VERLE R MR, e HEATR AT S, 15 2 A kb B e i 18] 40 1%
()R B o

PAEE T sh AR 2 W = #0 ki 2 PSR B1937+4-21 (J1939+-2134) FIFAST 2
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BI275), X R BA T i i 45 2 IE0R 0. FRATHRIE T 125805 A Wl Wil 11 = F0 ik
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Jok 3 128 B[] ) AT 2 N AR DL S P FA ST Rk o 22 B8 db A7 S (a8, IR e Fn Al
M IR P46 4, RE 8 i 2 Ik i B2 25 TUAL 3R A R AR 7 5K o

LAPUDAST DL R4 . 27 5¢ & flpyTaoN #EAT 4% 5 (PYTHONAR A K T %%
T3.10), ¥ K7 L2 = PYTHONEnumpy, scipy, matplotlib, astropy
Ml scikit-learn; IR RGH 2% T psroar, AR Al MEBI T psroATIR (L 1)
Jik v B S 03t AT BB IR A s AL B s LapUDA KN BB I AR O 3 BN LDR
il (Laconic DATA) , kg 20K SCHHE B Blason T U T2l J5 DUE T3 &
Be5: LapupA $RAE 1 AH N AR P Lo AEHR HATHERE EEE 5 TR &
F, R T AN RS SRR LD A% B T3S
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REFAZ AT 2 BOCER N ERPESE, i, FHJalm i 5o !

FE20224F P [ A I Bk B T AE B s . FAT DA IFAST S8 ik 7 HR
DX N TR A ERCIRE BIROLI . ARG X —F AR AL B, FATIT LAy, K
R, BRSNS Rkt B ORI, A5 BOEURE b B A AR AR R T
. WREES . WARRERRK 2REETTH . WREZ VR, FASTER
R AT et 2 38 R AR 2 ) R 2 e A

1 M2F

120224 1 AFEJH ), 4K 7 — RM2I AL, K W0 I 25 S FexcelDk Ab B, K Ut &
W EEsigmali 5 DML L, M2/, ZHIAEMKH 2, #2202, PuE
JAIATE R . M2CH BB IN KR, (E 2B WA RE SR 2] ;. M2ESZ [N Sk 5
M, KREAES0% MR . £ 2021-20224F 1) 22 YO0 T M2 K100 Hh V5 A 35 ik o
BRI, BIHERY N E DA Rt B O & B 28T, Eexcel P& E
T—M478 mslfE S, mEAHIARDNIKTE, M2F. M2FRIRBEK, HarHE
BIWIR, MNTXERGY, PUBRANIZEERAER, NMNIiEFE. 2k
21 1 iR R e S BB IR AR N 2.

2 MS53E

AMM2FRBAFE R, IE4F 23K 7V MO3RIEEE . £ Z AT T A M3 R, JATH
PRI R A AR FE B, B N FROEN s XU AR R P zmax fEH] 171200, BMfsfd
T AR K zmax,  XFTBA HIROLIN R [a] R, th X B8 76 AR /) A 0o 52 Vi Bl
E A B PR R BE P s Jm - BRATTHRE] T MB3E, 12— A 13,97 ms )XW
£. HAl, Mb3ECAMHIBIE, PUEMAM2.4K, NREMEE, MRERIER A
HIMB3H B8 ik 2R i A R 3 . MB3EZ BT & % i JE R Y B AE A 1 i K iy
RLINF T] AT S2 0 7 A R w5 S A (8] e — AR OISR 2 REA R T Y
R B[R] K 2 2 B TE A BRI 10%, % TMB3ER UL KL @&5/Mt o Fob—ANEEF 2,
ISR T MBI A WL B e T i 58 BE B s A B, i fe o B — R B AL B
FE20194E11H 30 H BOULI,  IEZF i T IR, MO3EARH K55,

12



3 NGC6517THHIZ ANk 2 KB

FE20224F ARG,  HIFR S BB N RS 2 A R L 7 I 5 AN BB Bk o B o I S ik o
EAARHE RS, MRS, R TNGCE517# 0 AR & % R I E 2 L
M2019FEFPSe i (PH42) JFIRAENGCOE51TH R BUE kit &, BB, ZTG5E
7], NGC6517ZFASTRIX F kit 2 i 2 FECIRAER] .  XEERIEHAM, 2k
S 1) K 17 R B 22 (K R BB LA

4 HE

202247, JFE 7T Z IR, fFEEA145 3] T M71BCD, M14BCEE 48 ik X
ERPUERFRE. EE—RPE, M7TIDEFUER LR, $Efm %06, tEEE
R RKBHBRE SR FREFECRE B &2 0FER, KB LE —Mh 72
A8. RBAb, MTIBHDRIHUE A R B G K, & H ek 2 F ik ek 2 90 3
BKM. FREEEARRETFMILIE, BAE023FE[M KFK R, HI, Paulods
NAEGlimpse COLFR R E] 7 — AN B% 35500, 19 msh kb &2 . 585 4
PEFASTH] 3, XMESHERT. XMESHESE, kKA THIEDIEZHT
Yo, PARIXANERCIR A B3R5 m i B R (T 7. IR S E R EAE20234F T
PLTR N o

5 5w
1202257, FEFASTERR 2 Bk B RZHEZL T, RILT 7Nk A, n 20234

114, BFEFAST S AEBRIR 2 [ Fh 38 B 40N kb 2, K7 [ R X ERIR 2 Bk
EREINET100%. fE20234F, FEEHEZHE!

13



FAST/Future Pulsar Symposium 11 (FPS11)
Aug. 3-5, 2022, Xiangtan University, Xiangtan, Hunan, - P. R. China
https://psr.pku.edu.cn/fps/FPS11/FPS11.html

FAST 5 SKA [ “X&|&EE”

HBSL&h (Liging Shao)

ABBOR AR LR SCH RARPI L FC BT
100871

Email: 1shao®@pku.edu.cn

UL LEAF FAST BBy TAERCR B2, fEfkrP B 5Pl BT A 7RI
B, AEAFIERATA H B DL RS IR TR AR, HT R A T
B CukHl” , TWEBFSEFDWN —— S, Ot XEZk, BRET IEE——K
BB IE. BFFEIERAE “1RM7 o “RR7 M “MEET WEM L. FPS R
54 (FAST/Future Pulsar Symposium) HIIIHE T, tHUAE T FAST Hixs:
PIBAZETT, PR FAST fiki B &= B B s

KA Pulsar Science “ymposium AST/Future Pulsar Symposium 11

Xiangtan University, Xiangtan; Aug. 3-5, 2022 .

Xiangtan University, Xiangtan, Aug. 1-3, 2022

Pulsars.are not only Interesting objects for us to understand
various asfrophysical phenomena, but also testbeds for
fundamental laws as well as tools for detecting

nHz gravitational waves. The annual FPS series

aims to promote pulsar research.’

Symposium Organizers i ey . Organizers

Zi-Gao Dai (USTC) Ke Hu (XTU)
Kejia Lee (PKU) < \ é-longbo Li (PKU)
Lijing Shao (PKU, chair) \ = Zhaosheng Li (XTU, chair)|
Weiwei Zhu (NAOC) \ < {/" Yuanyue Pan (XTU)
( </ Xugjuan Yang (XTU)

] ,f o
{ 4 Jianfu Zhang (XTU)
—

https://psr.pku.edu.cn/ska/ska2022.html
Image Credit © SKA Organisation t¥ps://pst.pku.edu.cn/fps/FPS11/FPS11.html 5. **

Figure 1: SPSS'22 il FPS11 & H IS

BATLERBL R R BT R B, AR R B ARk R B . 70 S ol Bk ot B 0000 43,
AR R EN H A A BFES (Square Kilometre Array; SKA) . FREAEN
SKA FIEZ R E DL GGG E 2 —, ESFEWME SKA RS EERX/EMH. Mk
BT FAST 5, SKA AMUAHAEN “FEIIETE” WRrkME, WA HEh 7R
RIMFFILH . SKA-1 IEfE R H S i, T T 2028 Fia1T; mHt
SOH (W1, MeerKAT) DUATERKkf ES s 1 RIIR 2T (1, 2] X Tk 2
TAEFM S, SKA KEAE K RFNM S P97 A A KA, MO ik 2408
B A, oK R TR v DR B LS ISR i — P Rl Rk CREES] ) SRt
TR . T EDESHIME. 51 RN [3, 4, 5, 6]

ASAETERIEER “SKA L7 M FT, SKA ki 2R %43 (SKA Pulsar
Science Symposium 2022; SPSS'22) gEfE 5 FPS11 BH LG HH, AT IEAZRK
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ik B R A IR 5 B R AR (1.8 M ©) B T B2 R i ) B R AR, L LR i B 2
NLAM®, M RAFI0kmA AT BV 2B A FRE, fkek 22385
W, e s TR0 S R BT . @E T, Bkef R 1 A S S A E
BASTE » A NEAR GO RI ke 2, S S A8 2B B AR 1 50 B By o A
Az 43 BH S 00 R B DA R B I BR324 (Stinebring D. R. et al., 1990). Ffril 2 Fx
KR, & RATE A 22 K i BIRCH M= A2 “RZIRES” IR, RILVBERS A
AR BA — E PR R KR, I8 N AR AR BN B & (Scheuer P.
A. G., 1968; Camilo et al., 2016; Narayan R., 1992).

ok B2 2 o TR R B AT 5 1 S L A5 it B2 B 0T 9 g S — ARG AR kR 2 R
JaAA, TR AT TR BR N ER A © 44 & B (Scheuer P. A. G., 1968; Camilo et
al., 2016), I FR I 2B BRI ERAE 2 J5 IR AHIE F 4% & B0 (Rickett B. J. et
al., 1984). HI#E HB/NREL0® — 108 mifi 5 & RN E10Y — 1012 mAPI A ST
BB G o B BRINMRAMY AT LR SRR 2 bR B 70 A Sim s, Soad okt
HEPRLE ik 2 P B

TR T ATE 2 Tws), HAT#AGE R 8. 2fF — RV
P RMRE (Lyne A. G. & Graham-Smith F., 1977), {HIXSRA 12 HHUE DL
TR RAT R Z AL, BRSSO B HE R . R A e B R
& [ AT — & HAR 65K B4 R AT S KB i B, BRc & 1\ E s R
JFEFIA RS L E a0 S R 48, L BEWEEL. 2250 GHzORF7 A1 ) R .
ki Bz Bk EENN B sz —, ST 7 — Rk AR, Kb
EBRINEE (Yan Z. et al., 2015, 2018).

SH B (2.2-2.3GHz) & K5 Bz G ik i B2 M0 FH OB A B 2 — o FRATTAR
#EATNF Pulsar Catalogue '(Hotan A. W., et al., 2004)JFHIR S, X 1T REREME K

thttps:/ /www.atnf.csiro.au/research /pulsar /psrcat/
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GL GB DM D Z S1400 spectral Vi

Name
(°) (°) (pc/em?®) (kpe) (pc) (mJy) index  (km/s)

B0144+59 130.059 -2.723 40.11 2128 -101 2.1  —1.23 75
B04504+55 152.617 7.547  14.59 118 155 13 12 314
B0835-41  260.904 -0.336 147.2 15 -9 35 164 121
B1749-28  1.540  -0.961 50.37 02 -3 478 —1.7 6
B1737+13 37.085 21.679 48.67 4176 1543 21 —14 589
B2319+60 112.095 -0.566 94.59 27 27T 12 1.0 235

Table 1: FNEUKT A RIEASHL

UL 2 B BRI SRR AT T AT R HER, ARIE H —HEFEA . ARSCK IR o S i
ikt B S B R PR INARIL G, X ANBK P ESHOLR L. TEATSE B R bR N R
G LAY, ER B N AN SO AR R IS . B URIR T S Bk e R B 4R S
A XLk 2 W IR & A R, AR kot B 2RI AR T T AH D% T
(AnB0450+-55); A W kb BRI H AR A BVEAH T 56 (B2319+-60), A Ik Ph
BRI RS (WB0144+59) « BATIELEH 48 BAHOC, P {8 B AR #5605
EXE RBAR AT o fr, AR SCWIEERE . dE—2 45 8T WA 5 S0t 7

.
B
BT A\ R R RS R R T 7 2 BB i I (SKA) 35

PRAIN0.2020SKA0120104 T H SRRl 2234 No.20ZR 146760052 #F
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Plasma Lensing Near the Eclipse of Black Widow
Pulsar PSR J1720-0533

Shuangqiang Wang
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Email: wangshuanggiang@xao.ac.cn

We report on an unusually bright observation of PSR J1720—0533 using the Five-
hundred-meter Aperture Spherical radio Telescope (FAST). The pulsar is in a black
widow system that was discovered by the Commensal Radio Astronomy FAST Survey
(CRAFTS). By coincidence, a bright scintillation maximum was simultaneous with
the eclipse in our observation, which allowed for precise measurements of flux density
variations, as well as dispersion measure (DM) and polarization. We found that there
are quasi-periodic pulse emission variations with a modulation period of ~ 22s during
the ingress of the eclipse, which could be caused by plasma lensing. No such periodic
modulation was found during the egress of the eclipse. The linear polarization of the
pulsar disappears before the eclipse, even before there is a visually obvious change in
DM.

Spider pulsars are millisecond pulsars (MSPs) with low-mass companions in short
orbits. They are descendants of low-mass X-ray binaries after accretion on to the
pulsar has terminated. Redbacks (RBs) and black widows (BWs) are two types
of spider pulsars with different companions messes. The companion mess of RB is
in the range of ~0.2—0.4 M, while that of BW is much smaller with companion
masses ~0.01—0.05 M. In spider pulsars, the pulsar winds and emissions ablate the
companion, which may contribute to the observed isolated MSPs. The material blown
from the companion block the radio emissions, resulting in radio eclipses. Spider
pulsars offer valuable opportunities to investigate the characteristics of the companion
stars under intense irradiation.

PSR J1720—0533 is a pulsar in the Galactic field which was newly discovered
by the Commensal Radio Astronomy FAST Survey (CRAFTS) and was confirmed
to be a BW by FAST key science project: pulsar physics and evolution (project
id: ZD2020-6) with a 3.26 ms spin period, a 3.16 hr orbital period and a ~0.034 M,
companion.

The averaged pulse emissions of PSR J1720—0533 with sub-integration of 1s are
shown in the upper panel of Figure 1. The pulse intensity becomes weaker, variable
dispersion is seen through the shift of the pulse profile, and the profile is visibly
scattered at the eclipse boundary. The pulsar underwent a strong scintillation that
began around orbital phase of 0, which strengthened the emissions during the eclipse.
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Figure 1: Upper panel: the dynamic spectrum during the ingress of PSR J1720—0533.
Note that the frequency was binned into 256 channels and some channels are zapped
because of RFI. Bottom panel: The auto-correlation function for the difference be-
tween the pulse flux density and the Fermi—Dirac fitting results during the ingress
of the eclipse. The red dashed line is for the lag of 22s with the Pearson correlation
coefficient of about 0.42.

Note that this is interstellar scintillation, which is unrelated to the eclipse or eclipsing
material. We found that the pulse emission of the pulsar during the ingress shows
significant modulations and there are six bright emission clusters which are labeled as
“7) CIrr, CIIr, “IvV7, “V7 and “VI7, respectively. No such periodical modulations are
detected during the egress of the eclipse. We calculated the auto-correlation function,
and found that the correlation coefficient reaches its maximum at the time lag of 22,
which suggests that the modulations during the ingress of eclipse are quasi-periodic
with a period of ~ 22s. This quasi-periodic pulse emission variations could be caused
by plasma lensing. We used a single 1D lens model of Cordes et al. (2017) to estimate
the size and location of plasma lens, and the DM within the lens was assumed to follow
Gaussian distribution. We obtained the corresponding lens size ajens ~ 2.3 x 10* km.
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Coherently polarized emission of FRB

Weiwyang Wang

Peking University

Beijing 100871
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We study the polarization characters of coherent curvature radiation from a bulk
of charged bunches in the magnetosphere of a highly magnetized neutron star. Radio
waves emitted and detected can have a variety of polarization features, such as sign
change of circular polarization and highly circular polarization. High linear polariza-
tion would appear when the line of sight is inside the emission beam (the on-beam
geometry) whereas high circular polarization would appear when it is outside (the
off-beam geometry). By considering two scenarios of the “bulk shapes” (thick vs.
thin), we apply the model to explain the polarization features of three repeating
FRBs. Most bursts are dominated by linear polarization and negligible events have
sign changes in circular polarization, suggesting that such FRBs are most likely to be
emitted by the “thin” bulks with large opening angles.

We consider two possible scenarios of the bulk of bunches. One can define 8 /2 <
tint @s a “thick” bulk and ¢, < et/ as a “thin” bulk, as shown in Figure 1. The
“thickness” here is determined by radial and transverse observing time rather than
the true spatial size for the two dimensions. So the “thick” and “thin” cases here are
of the visual effects from an observer, not representing the intrinsic geometry of the
bulk itself. If the angle 0j is almost constant, a “thick” bulk would be observed for a
rapidly spinning object, while a “thin” bulk would be observed for a slowly spinning
one. The simulated polarization profiles for the “thick” bulk case are shown in Figure
2. For the “thin” bulk case, a observational window can appear at different phases
within the jet.
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Figure 1: The upper two diagrams denote schematic diagrams of a bulk of bunches: (a)
a “thick” bulk for fje;/Q < ting; (b) a “thin” bulk for fje;/Q > tin;. Dashed-dotted lines
denote jet regions. The light solid red lines show the slice (bunch) in which charges emit
at roughly the same phase. Bunches are assumed to carry net positive charges. The lower
two diagrams denote the schematic diagram of the emission beam observed in frame of a
moving bulk: (c) a “thick” bulk; (d) a “thin” bulk. Different colors denote the degree of
LCP (cyan) and RCP (magenta). The black solid lines are LOSs. For the “thin” bulk case,
bunched particles have traveled through the emission region faster than the LOS sweeping
the jet region, so that the LOS sweeps from the left bottom to the right top along the solid
line, rather than the grey line in panel (d). The grey dashed lines is the bulk central axis
where V = 0.
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Figure 2: Simulated polarization profiles for “thick” bulks: (a) ¢; = 0.1/7; (b) ¢ = 1/7;
(¢) ¢+ = 10/7. The Stokes parameters I and V are plotted in black solid and blue dotted-
dashed curves. They are normalized to the value of I at ¢ = 0. The linearly polarized
component L is plotted in red dashed curves. The parameters are adopted as v = 100 and
w = we. The PA envelope across the burst is flat due to the small number of .
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ikt B2 TR S EL AT AR I Bk o (S S T 44 . [ 196747 28 — bk o A2 e i 301
PASK, RIS 2 50 R I8 R O 4 & I IF N IE33004% Bk i 22 (Manchester
et al., 2005)'. GuitREH, Rkl 2 w40l Y8 O A A BE I R R, R EOR
Z)°4-1.6 (Jankowski et al., 2018). ki B A B 45 58 o bb e 55, B b H w3 4R
SR, DRI K v A PR 3 R AE AU AT (91 a1 1400 MHz, 350 MHz, 55). H
BT, ke BRI 2R LR RS, (H& A OCHES GHZUA D 1 2% k)
bAoA Bk B O A0 B T B R O, XA TR AR A A Y
(Radio-Frequency Mapping, REM ) TiU ik v &2 =y AR S AH LU AR AR 5 R B 58 5E i
HF BRI X S, BRI, Rk R s OO I AT 5T A B T FRATTadE — 0 A I L
il o

Jhk R I ] A I ik A = AP KR R . AN s Rk 2 AR, =R KR 2
AMYEAE EREN B, AR S m bk 258 AN E R A SRR
W =R A I HEA R ko 2 B R, AR “H
Iig” Rk . G T EERD Rk R ik v R SR S AL A AR X — A, H R
TREW. HHEFHELT, Rk 2 g fkod 2 5 neg 558 (Kramer et al., 1998), f
SR =R ik 2 o R 480 1B R R 198 GHz LA LR e B kAo IRk, =FP
ik 2 ) v AUV B} T 1 A L
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The cosmological-constant (A) cold dark matter (CDM) model successfully ex-
plains the majority of cosmological observations. The value of Hubble constant (Hy),
describing the expansion rate of our universe, is a basic and fascinating issue in
cosmology. However, the ACDM model is challenged by Hubble tension, a remark-
able difference of Hubble constant H, between measurements from local probes and
the prediction from Planck cosmic microwave background observations under ACDM
model. So one urgently needs new distance indicators to test the Hubble tension.

Fast radio bursts (FRBs) are millisecond-duration pulses occurring at cosmolog-
ical distances, which are attractive cosmological probes. Dispersion Measure (DM)
is defined as the integral of the number density of free electrons along the propaga-
tion path, which is positively proportional to cosmological distance. In particular,
DMigm, contributed by the intergalactic medium (IGM), has a close connection with
cosmological parameters. However, there is a thorny problem that the dispersion
measures (DMs) contributed by host galaxy and the inhomogeneities of intergalactic
medium cannot be exactly determined from observations. Previous works assuming
a fixed value for them bring uncontrolled systematic error in analysis. A reasonable
approach is to handle them as probability distributions extracted from cosmological
simulations. Here we report a measurement of Hy = 68.817333 km s~! Mpc~! using
eighteen localized FRBs, with an uncertainty of 8% at 68.3 per cent confidence in the
Figure 1. And we perform a simulation of 100 localized FRBs using the Monte Carlo
method and derived Hubble constant Hy = 69.317521 km s™' Mpc™! with a precision
of 2.6% at 1o uncertainty. Thanks to the high event rate of FRBs and localization
capability of radio telescopes (i.e., Australian Square Kilometre Array Pathfinder and
Very Large Array), future observations of a reasonably sized sample (~100 localized
FRBs) will provide a new way of measuring Hy with a high precision (~2.6%) to test
the Hubble tension.
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Figure 1: The probability density distribution of Hy from eighteen localized FRBs.
The red solid line shows the probability density distribution of Hy when figy is
assumed as a constant 0.83 in the upper panel. The two red vertical line shows the
result Hy = 68.817339 km s™' Mpc™" with 1o uncertainty. While the black solid line
in the bottom panel shows the probability density distribution of Hy when figy is
assumed as a variable parameter. The result is Hy = 69.317¢2% km s~ Mpc~'. The
purple vertical lines corresponds to the Hy value derived by GW170817. The yellow
and green regions correspond to the 1o uncertainty range of Hy reported by SHOES
and Planck, respectively.
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Flux densities are basic observation parameters to describe pulsars. In the most
updated pulsar catalog, 24% of the listed radio pulsars have no flux density measure-
ment at any frequency. Here, we report the first flux density measurements, spectral
indices, pulse profiles, and correlations of the spectral index with pulsar parameters
for 19 pulsars employing the Ultra-Wideband Low (UWL) receiver system installed
on the Parkes radio telescope. The results for spectral indices of 17 pulsars are in
the range between —0.6 and —3.10. The polarization profiles of thirteen pulsars are
shown. There is a moderate correlation between the spectral index and spin frequen-
cy. For most pulsars detected, the S/N ratio of pulse profile is not high, so DM,
Faraday rotation measure (RM), and polarization can not be determined precisely.
Twenty-nine pulsars were not detected in our observations. We discuss the possible
explanations for why these pulsars were not detected.

We obtained data sets of 54 pulsars for which no flux densities were previously
published near 1400 MHz and have successfully detected 25 pulsars. Only 14 of 25
pulsars were detected at 1369 and 2368 MHz at the same time. We gained pulse
profiles and flux densities of 19 pulsars at 2368 MHz. No flux calibrator is available
for the other six pulsars at 1369 MHz. Our main results are listed in Table 1, in
which the pulsar name, pulse period, dispersion measure (DM), observation frequency,
MJD, observation times, observation length, S/N of the pulse profile, the average flux
density obtained at 2368 MHz, and the width of pulse profiles at 50 percents (Wjg)
are given in column order. Nineteen pulsars which are observed at 2368 MHz in Table
1 are mainly young pulsars with characteristic ages mostly between 10° and 107 years,
except for PSR J03484-0432 and PSR J2222-0137, which are in binary systems with a
white dwarf (WD) companion of different masses, respectively. The observation time
of most pulsars is about 10 minutes. (The Sases represents flux density at 2368 MHz.)
In Table 1, flux densities range from 0.23 to 2.06 mJy. Noted that W5, ranges from 3°
to 21°. The error of W5 was estimated by determining how the width changes when
the 50 percent flux density cuts across the profile moves up or down by the baseline
root-mean-square (RMS) noise level (Dai et al. 2015).

The obtained flux densities can be used to measure the spectral indices. Many pul-
sars have been observed at one or other frequencies of 400, 600, 800, 1400, 2000, and
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Table 1: Pulsar Observational Parameters.

PSR J Period DM  Frequency MJD Nobs Length S/N Sazes Wio
(s) (cm~®pc) (MHz) (min) (mJy) (deg)
JO057—7201 0.74 27 1369 58744 1  9.989  7.56
J0348+0432 0.04 40.46 2368 58744 1 10.253 16.465 0.43(2) 4(1)
J0418—4154 0.76 24.54 1369/2368 58744 1 10.268 22.239 0.39(2) 6.2(7)
J0458—0505 1.88 47.81 1369 58744 1 9977 8.34
J1057—4754 0.63 60.00 1369/2368 58739 1 10.253 19.216 0.38(17) 7.4(7)
J1157—-5112 0.04 39.67 1369 58767 4 101.998 51.59
J1420—-5416 0.94  129.60 2368 58740 1 10.284 35.131 1.15(4) 8.3(9)
J1423—-6953 0.33  123.98 1369/2368 58739 1 10.319 17.070 0.29(2) 3.7(9)
J1510—4422 0.94 84 1369 58740 1 9974 12.33
J1527—3931 2.42 49.00 1369/2368 58740 1  10.385 32.450 0.95(5) 4(2)
J1539—-6322 1.63 163.5 1369 58740 1  9.949 21.39
J1604—7203 0.34 54.37 1369 58740 1  9.992 18.48
J1615—2940 2.48 44.79  1369/2368 58740 1 10.369 19.795 0.83(4) 3(2)
J1625—4048 2.36  145.00 1369/2368 58740 2  20.771 54.222 1.08(4) 5(1)
J1721-1939 0.40 103.00 2368 58740 1 10.252 15.754 0.23(17) 9.1(9)
J1728—-0007 0.39 41.09 1369/2368 58740 1  10.402 31.494 0.54(17) 17 2(7)
J1746—2856 0.95 1168.00 2368 58740 1 10.368 16.757 0.80(3) 21(1)
J18054+0306 0.22 80.86 1369/2368 58740 1 10.253 37.390 0.78(2) 11.7(6)
J1810—5338 0.26 45.00 1369/2368 58742 2 20.538 267.851 2.05(17) 15.0(5)
J1816—5643 0.22 52.40 2368 58740 1 10.418 14.195 0.30(17) 8.2(9)
J1833—6023 1.89 35.00 1369/2368 58744 1 10.418 65.036 1.47(5) (1)
J1848—1952 1.06 18.23  1369/2368 58740 1 13.059 44.213 0.95(7) 5(2)
J1854—1421 1.15 130.40 1369/2368 58740 1 10.385 75.549 2.06(6) 9(1)
J1903-0632 0.43 195.61 1369/2368 58740 1  10.400 52.803 1.24(4) 7.0(6)
J2222—-0137 0.03 3.28 1369/2368 58744 1  10.253 124.332 1.41(5) 6.6(6)
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Figure 1: Flux densities of three subbands.

3000 MHz (e.g., Dai et al. 2015; Jankowski et al. 2018). To estimate spectral indices,
we divide the UWL data sets into three sub-bands and measure the flux density for
each of them. Their center frequencies are close to 1400, 2000, and 3000 MHz, with
sub-band widths of 400 MHz, 400 MHz, and 600 MHz, respectively. The results are
showed in Figure 1 as S1400, S2000, and Sspp0. Except for six pulsars(PSR J1057—4754,
PSR J1805+0306, PSR J1810—5338, PSR J1854—1421, PSR J1903—0632, and PSR
J2222—0137), the flux density of other 13 pulsars cannot be measured in all the three
subbands since too many frequency channels are removed. The pulse profiles of on-
ly one or two sub-bands can be seen for some pulsars. Previously published Sisg,
590059300, 5100, Se00, S700, S800, and Sgooo for these pulsars are used to estimate the
spectral index. Assuming a simple power law of the form S, = bz®, where v = =,
v is the center frequency and 1y = 1.4 GHz a constant reference frequency. The fit
parameters are the spectral index o and a constant b. The spectral behaviour of the
17 pulsars can be well described by a simple power—law over the frequency range
considered. All of the 17 pulsars with spectral indices are between —0.6 and —3.10.
For PSR J1810-5338, a broken power law is a batter to describe the spectrum with
600 MHz of cut-off frequency, «; is the spectral index before and as the one after
the break. According to previous statistics, the mean spectra index of pulsars with
a simple power-law spectrum is about —1.60. The majority of our spectral indices
are flatter than the mean values from Jankowski et al.(2018), but our measurements
are not particularly unusual as there are many other pulsars that also have similar
spectral indices. As our sample is relatively small, we do not think our pulsar sample
is particularly inclined to flat spectrum pulsars.

Pulse profiles at 2368 MHz for all the 19 pulsars are presented for the first time.
The profiles of 20 among 25 pulsars were published on European Pulsar Network (EP-
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Figure 2: Average polarization profiles for PSR J1810—5338 at 1369 and 2368 MHz.
The total intensity is shown in black, linearly-polarization, and circular-polarization
are shown in red and blue respectively.

N) database near 1.4 GHz for the first time except for five pulsars (PSR J1057—4754,
PSR J1604—7203, PSR J1625—4048, PSR J1728—0007, and PSR J1805+0306) *.
The pulse profiles at 1369 MHz and 2368 MHz of most pulsars are similar in our
observations. Most of the average pulse profiles of these pulsars have a single peak,
and the pulse profiles are narrow. Fig.2 show the calibrated polarization profile of
PSR J1810—5338 among 13 polarized pulsar in our sample. An RM fitting during
the calibration is considered during the calibration of polarization. Only six pulsars
show strong polarization characteristics at two frequencies simultaneously, while the
other seven pulsars only have polarization profiles at 1369 or 2368 MHz. Polarization
can not be measured precisely for other pulsars due to the limited S/N ratio.

We test for a correlation between spectral index « and 1g |z| for all the 18 pulsars,
where x is one of the pulsar parameters below. The parameters are spin frequency v,
spin-down rate v, the magnetic field at the light cylinder radius B¢, the characteristic
age T, the surface magnetic field By, s, the spin-down luminosity E, pulse period P,
and period derivative P of the pulsar. We took all values of pulsars parameters from
the ATNF pulsar catalog. Most are covariant because these quantities depend on
basic pulsar parameters, such as pulse period and its derivative.We first measured
the correlation by visual inspection, then computed the Spearman rank correlation
coefficient to characterize its strength. We test all pulsars in our single power-law data
set first, then the isolated pulsars. There are only two pulsars in the binary system.
The correlation coefficients, corresponding p—values, and the number of pulsars N

thttp:/ /www.epta.eu.org/epndb
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Table 2: Correlation of spectral index « with lg |z| for different pulsar parameters .
rs, and p are the correlation coefficient of Spearman rank, the corresponding p—value
and the number of the sample size, respectively. The correlations with a p-value of
less than 5 per cent and an absolute value of ry of at least 0.4 are marked in bold.
The sample size for each data set is listed above the references. NP: Normal pulsars;
IP: Isolated pulsars.

Set NP P NP NP NP NP

Npsr 17 15 21 267 572 323
#References This work This work Zhao et al.2019 Jankowski et al.(2017) Han et al.(2016) Lorimer et al.(1995)

x rs(p) rs(p) 7s(p) 7s(p) s rs(p)

v 0.41(9.23¢-03)  0.33(3.09¢-02) 0.37(5.7¢-10)

i 0.17(1.44e-02)  0.11(7.20e-03) 0.43(3.1e-13)
Bre  0.26(6.19e-02)  0.16(1.93e-01) 0.43(2.5¢-13)

Te 0.33(5.53¢-02)  0.23(4.78¢-01)  —0.57(0.002) —0.39(5.9¢-11) ~0.20 ~0.19(8e-4)
Baury  —0.47(1.38¢-01) —0.43(1.45¢-02)  0.02(0.95) 0.03

E 0.047(2.33e-01) 0.007(7.98¢-02) 0.723(0.001) 0.43(1.4e-13) 0.26

P —0.41(2.12e-02) -0.33(2.47e-03) —0.718(0.001) —0.21 —0.22(6e-5)

P -0.40(3.21e-01) —0.33(1.93e-01) 0.39(0.12) 0.28(4.9e-06) 0.13

for which the computed correlation are shown in Table 2.We find a mildly correlation
between the spectral index and the pulse period for normal pulsars. All the other
combinations show no correlation. For isolated pulsars, we found a mildly negative
correlation of spectral index with the surface magnetic field.

In this work, we have carried out ultra-wide bandwidth observations of 19 pulsars
with the Parkes telescope. Flux density measurements, spectral properties, polariza-
tion profiles, and pulse widths at 2368 MHz or 1369 MHz have been presented. The
non-detection polarization of 12 out of 25 pulsars maybe not be surprising. The S/N
ratio of some pulse profiles (PSRs J0057—7201, J1721—1939, J1816—5548, etc.) is
low. It is not very likely to measure polarization with a low S/N ratio. Other pulse
profiles have a medium S/N ratio. The degree of linear polarization for these pulsars
may be low. To measure the pulse profile, polarization and RM with high precision
and study their evolution with frequency, longer observations for these pulsars are
needed. We also noted that there are a large number of pulsars in the catalog that
still do not have such basic information as the flux density near 1.4 GHz. Observing
each pulsar for a longer time or using telescopes with larger observation apertures
(such as FAST) at a specific frequency is needed when we continue this work in the
future.
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Scientific Program of FAST/Future Pulsar Symposium 11

August 3-5, 2022, Xiangtan University (XTU), Xiangtan, Hunan
(Language: English or Chinese; but the presentation is suggested to be written in English)

===== Wednesday, August 3 =====
(Joint sessions with SPSS’22)

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

14:00 -- 14:05 Welcome speech

14:05 -- 14:20 Biping Gong: Beyond pulsars

*14:20 -- 14:35 Xueli Miao: The single-pulses of PSR J2222-0137 investigation

*14:35 -- 14:50 Habtamu Menberu Tedila: Profile shifting and irregular subpulse drifting in PSR J0344-
0901 discovered by FAST

*14:50 -- 15:05 Shuangqiang Wang: Highly sensitive observations of spider pulsars with FAST

*15:05 -- 15:20 Zurong Zhou: Ultra-wide bandwidth observations of 19 pulsars with Parkes telescope

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

Chair: Yongfeng Huang (15min = 12+3)

16:00 -- 16:15 Yunwei Yu: HZEH B EHIRHIBEE FEIRRAGILHIG FEAHE

*16:15 -- 16:30 Yujie Wang: Search of pulsar candidates based on the properties of X-ray source in the
Galactic Bulge

*16:30 -- 16:45 Xiaojin Liu: A4 Bayesian study of the spin-up line in the P-Pdot diagram of millisecond pulsars
*16:45 -- 17:00 Yuxiang Huang: 40m 571 5 2275 5 WM # 75

*17:00 -- 17:15 Jinchen Jiang: Baseband polarimetry of millisecond pulsars using FAST

Dinner, 18:00 — 19:00

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

09:00 -- 09:15 Shuhua Yang: Strange stars confronting with the observations: non-Newtonian gravity effects,
or existence of a dark-matter core inside the stars

*09:15 -- 09:30 Wenli Yuan: Interacting ud and uds quark matter at finite densities and quark stars

*09:30 -- 09:45 Haomiao Jin: Deconfinement phase transition and quark condensate in compact stars
*09:45 -- 10:00 Zheng Li: Neutrino rocket jet model: an explanation of high-velocity pulsars and their spin-
down evolution

*10:00 -- 10:15 Fan Xu: Gamma-ray bursts and high-velocity pulsars
10:15 -- 10:45 Coffee Break

Chair: Jianping Yuan (15min = 12+3)
10:45 -- 11:00 Enping Zhou: Threshold mass of prompt collapse for binary quark stars

Scientific Program (FPS11, Xiangtan 2022)



*11:00 -- 11:15 Yulong Yan: Probing the internal physics of neutron stars through the observed braking indices
of several young pulsars

*11:15 -- 11:30 Yong Gao: Precession of magnetars: dynamical evolutions and modulations on polarized
electromagnetic waves

*11:30 -- 11:45 Zecheng Zou: [RHRNTEBELE P BIHEH 19 5] 77 B Ba 51— BB T A 7T FEHI BT R b
*11:45 -- 12:00 Yan Luo: White dwarf-white dwarf collision in AGN disks via close encounters

*12:00 -- 12:15 Jinping Zhu: Electromagnetic signals from neutron star—black hole mergers

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

14:00 -- 14:15 Fayin Wang: #E5H BRHIBFITHE

*14:15 -- 14:30 Ziliang Zhang: Could fast radio bursts be associated with compact binary mergers?
*14:30 -- 14:45 Weiyang Wang: Coherently polarized emission of FRB

*14:45 -- 15:00 Jiaying Xu: Database construction and visualization of fast radio bursts

*15:00 -- 15:15 Chunfeng Zhang: Rotation measure evolution of the repeating fast radio burst source FRB
180301

15:15 -- 16:15 Covid Test and Coffee Break

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

16:15 -- 16:30 Zhibin Zhang: The statistical similarity of repeating and non-repeating fast radio bursts
*16:30 -- 16:45 Yubin Wang: The multiple images of the plasma lensing FRB

*16:45 -- 17:00 Qin Wu: Statistical analysis of waiting time distribution and 'memory’ with repeating FRB
121102 and FRB201124A4

*17:00 -- 17:15 Heng Xu: An active repeating FRB

Dinner, 18:00 — 20:00

Chair: Lijing Shao (15min = 12+3, 30min = 25+5)

09:00 -- 09:15 Zhifu Gao: The dissipation of toroidal magnetic fields and spin down evolution of young and
strongly magnetized pulsars

09:15 -- 09:30 Zhenhui Zhang: A magnetospheric coherent radiation model for FRBs

09:30 -- 10:00 Xiaoping Zheng ($1%): K&+ FEZHFAL

10:00 -- 10:15 Announcement of Crab and Vela Prizes

10:15 -- 10:30 Zhongxiang Wang: Gamma-ray studies of MSPs in globular clusters

10:30 -- 10:45 Zhichen Pan: FAST globular cluster pulsar survey

10:45 -- 11:00 Helei Liu: Heating and cooling of accreting neutron stars as a probe of neutron star interiors
11:00 -- 11:15 Renxin Xu: Chandrasekhar FIFIZN LRI
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