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500米口径球面射电望远镜/未来脉冲星专题研讨会 

第十一次会议 
 

FPS 年会于 2012 年首次在新疆昌吉举办、第 11 次年会（FPS11）于 2022

年 8 月 3 日至 5 日在湖南湘潭召开。FPS11 评奖委员会（戴子高、高志福、龚碧

平、黄永锋、郝龙飞、候书进、来小禹、李剑、李柯伽、李兆升、彭秋和、邵立

晶、仝号、王仲翔、徐仁新、闫振、杨书华、袁业飞、张仲莉、郑小平、周霞等

21 人构成）最终遴选出 Crab 奖一名（胥恒）、Vela 奖三名（吴沁、王双强、姜

金辰）。四位获奖者合影如下图。 

 

经过艰难的三年新

冠疫情期，想必我们会

特别体会“圣代复元古，

垂衣贵清真*”之意境与

向往。幸运的是，咱们 

“FPS 之旅”从容而掠，

在适当调整会议时间后

“关关难过关关过”、都

成功地以线下为主开展。 

如今进入后疫情时代；

尽管国际学术环境有变，

但国内学术交流必将呈

现活跃态势、为新一代“脉冲星学人”的成长造就理想的求真氛围。如此看来，

“群才属休明，乘运共跃鳞*”之盛景可期。 

 

作为 FPS 人共同的“历史记忆”，您手中的第十一本会议文集将在会场外绽

放 FPS 的更多精神魅力。所有 FPS 文集电子版网址如下： 

https://psr.pku.edu.cn/conference/fps/Proceedings/FPS.pdf 

这里 = 1,2,3,…11 代表获取第一到十一次的 FPS 文集。是的，让所有 FPS 学人

继续以精辟的语言在文集中留下自己关于“脉冲星”的真知灼见！ 

 

 

会议组织者：“FPS”咨询委员会成员，以及 

   LOC 成员：湘潭大学 胡柯、李兆升（主席）、潘元月、 

    杨雪娟、张建福， 

    国家天文台 姜金辰、卢吉光、潘之辰 

 

 

公元贰零贰贰年拾贰月 

                                                             
*取自唐代著名浪漫主义诗人李白（701 年生， 762 年卒）之《古风·大雅久不作》。 

 
FPS11 获奖者 

胥恒（右二） 吴沁（左一） 王双强（左二） 姜金辰（右一） 
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年年年轻轻轻强强强磁磁磁化化化脉脉脉冲冲冲星星星的的的环环环向向向磁磁磁场场场及及及热热热演演演化化化

高志福 (Zhifu Gao)
中国科学院新疆天文台 新疆 830011
Email: zhifugao@xao.ac.cn

年轻的脉冲星被认为是被高度磁化的中子星，在天文和天体物理学中扮演着独
特的角色，同时也是检验极端物理理论的天然宇宙实验室。中子星磁化参数反映了
壳层磁场霍尔漂移和欧姆衰变两项的相对权重，也决定了星体内部热传导各向异性
的程度。我们首先采用 Hartree-Fock-Bogoliubov 方法计算了冷的非吸积中子星统
一的核物质状态方程；结合脉冲星内壳层磁场、密度、温度、混杂度等参数的范
围，通过数值模拟计算出脉冲星内壳层的电导率，给出年轻脉冲星磁化参数与初始
磁场强度的一般表达式。PSR J1640-4631 是目前观测上发现的第一颗制动指数超
出磁偶极辐射模型预言n = 3 的脉冲星。制动指数为年轻脉冲星的辐射机制的研究
提供了一个新窗口。为了研究磁能衰减对脉冲星热辐射的影响，我们考虑广义相
对论效应，在弯曲空间下推导出环向磁场欧姆衰减的特征方程。在欧姆衰减与霍
尔漂移结合的两种情况下，研究了磁场能湮灭率，我们发现：磁场能湮灭率都低
于Chandra+NuSTAR 望远镜观测得到的各向同性软 X-射线光度。重新计算了PSR
J1640-4631 的制动指数n，计算的值低于其观测值 n = 3.15(3)，这表明除了偶极磁
场衰减以外存在着其他因素影响着该脉冲星自转减慢的演化，如磁倾角衰减、引
力波辐射等。我们将 PSR J1640-4631 的表面温度归因于为“磁斑点”的形成或归
因于极冠区的环向场衰减引起的热-塑性流波(TPW)加热。图1表示PSR J1640-4631
在 r = 0.995R 处磁场三个分量的等值线图。在计算星体表面软X-射线光度时，同
时考虑了环向磁场的一阶和二阶分量发生衰减，计算了TPW 的加热率。在理论上
对 PSR J1640-4631的有效 X-射线流量密度和极冠区温度 Tp 给出预期值，理论上
预测值与该源的实际观测结果相一致。
磁星是一类被高度磁化的中子星，其主要能量来源是由超强磁场提供的。我们

选取与超新星遗迹 CTB 109 相成协的磁星 1E 2259+586 为研究对象，考虑广义
相对 论效应，计算了1E 2259+586 环向磁场衰减率和磁能衰减率，研究结果证实
了星体表面的热辐射可能是由于壳层磁场衰减产生的焦耳热，为其他磁星的热演
化奠定 了理论基础。图2表示各向同性加热模型中所选样本的 Lx和 Lrot 关系。从
图2 可以看出，我们预测的1E 2259+586 的 X-射线能量转换系数远高于各向同性的
X-射线辐射模型下拟合的两条曲线，说明磁星具有与普通的依靠旋转供能脉冲星
不同的辐射机制。 最近，高能 X-射线卫星数据还证实另外三颗高磁场脉冲星 PSR
J1846-0258、PSR J1734-3333 和 PSR J1119-6127 发生了 X-射线爆发（类似于磁星
外暴）。这些爆发可能也是由壳层环向磁场的衰减引起的。在脉冲星磁场演化的早
期，内部多极磁场会通过壳层磁场的并合而形成偶极极向磁场，从而导致脉冲星具
有较低的制动指数（n < 3）和高值的软 X-射线流量密度，这些假设将由未来的脉
冲星多波段观测来证实。
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Figure 1: PSR J1640-4631 在 r = 0.995R 处磁场三个分量的等值线图。 等值线图
分别对应 t = 0(第一行)、 t=3.5 kyr (第二行)、t = 10 kyr (第三行)、 t=50 kyr(最
后一行)的演化时标。第一、二、三列代表磁场分 量Br、Bθ 和Bϕ。
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Figure 2: 各向同性加热模型中所选样本的Lx和Lrot 关系。 其中SR 代表普通射电
脉冲星，共有 160 颗；HB 代表高磁场脉冲星，共有 15 颗；XINS 代表 X- 射线孤
立暗中子星， 共有7 颗（称为 Magnificient seven），CCO 代表中心致密天体，共
有 8 颗，magnetar 表示磁星，共有 24 颗。最大的红色点代表 1E 2259 +586。
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Figure 1: XTE J1810−197�12«;.È©Ó+£2.25 GHz7Ú!8.60 GHzùÚ¤"
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4U 1730–22:憘䞈壡䓈䏎傦䧳㣀怨⚺
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I怮X唓如㜈喴撥敦怨㝌傡壡䓈壔撟䀛㟘墭䂽䏘吹吭唄⚧㙕吭唄壔撟䞌䆩

墏H/He䒷䏜┡He䏚C┢墷傂䆩壛NICER䃩撥敦怨䀤撟䣾X唓如噖怨4U 1730–22䀛嗪

䛢⚧䅵她務撥憘䊇㜈撥㥿挳585 Hz䀛搇䀋⚧斁㦌FFT䋵䧇墏Pm = 54.04⚧䃩扁㧼㥧

喢愈䀛撘怦䃝墏7.05σ⚧䃵㥧喢愈䀛撘怦䃝墏4.73σ⚧䖄埣 1⚣斆⚤┢X唓如㜈䀛搇䀋

怦䏒䞌兕䠵敧扵撥敦怨㝌傡㟘䛾挡䀛墧䃝䆩㟙⚧䒽揶喴撥敦怨䎰愒搇䀋⚧怦䏒努䧇

抆撥敦怨敧攽努䧇䆚㡾䘚䙃┢墷傂䞌憱埭䃤4U 1730–22撥敦怨䀛敧攽努䧇挕墏585

Hz⚧喴憘䞈壡䓈䏎傦䧳㣀怨䏿惀坎┢䗲㜈䀛䌱㝃厭如㙕搇䀋努䧇揲䁕⚧墷傂䅵她䧓

䠫墏搔奵怯敇⚧䖄埣 1⚣扭⚤⚧墙䠵员兕䒼䀚䊍䉰怦捄㜧䀛䌪㟿嗪䛢⚧䗲䞌兕䃩撥

敦怨撟䣾䏚㚌䚻䊉㣑挕嗥┢
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Figure 1: 斆埣⚧4U 1730–22䀛I怮X唓如㜈䀛䌱㝃厭如⚧䀟䉰如墏FFT䀛䋵䧇

㥬25䀔55㝃䑺┢扭埣⚧䗲㜈搇䀋怦䏒斁卲㤿䀛䌱㝃厭如㙕搇䀋努䧇揲䁕⚧䏹哚

恊如墏搔奵䎼嗪兛䏜䧳㣀䧓䠫┢埣务䠵敧Li et al., 2022, ApJ, 935, 123
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)�©²w�(SÑ�±9(Sðc�A(Stinebring D. R. et al., 1990)"¤¢(S

ðc§§aquð(É�íë6ìÑ��)�/ºú«0y�§Ly���m!

ªÇ�äk�½5Æ5�6þÞá§Ï~3*ÿªÇ�$���²w (Scheuer P.

A. G., 1968; Camilo et al., 2016; Narayan R., 1992)"
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(Sðc (Yan Z. et al., 2015, 2018)"

SÅã£2.2-2.3GHz¤´Uê"�ºóÀ(*ÿ~^�*ÿªã��"·��

âATNF Pulsar Catalogue 1(Hotan A. W., et al., 2004)��'ëê§é�UU�U

1https://www.atnf.csiro.au/research/pulsar/psrcat/
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Name
GL GB DM D Z S1400 spectral VT

(◦) (◦) (pc/cm3) (kpc) (pc) (mJy) index (km/s)

B0144+59 130.059 -2.723 40.11 2.128 -101 2.1 −1.23 75

B0450+55 152.617 7.547 14.59 1.18 155 13 −1.2 314

B0835-41 260.904 -0.336 147.2 1.5 -9 35 −1.64 121

B1749-28 1.540 -0.961 50.37 0.2 -3 47.8 −1.7 6

B1737+13 37.085 21.679 48.67 4.176 1543 2.1 −1.4 589

B2319+60 112.095 -0.566 94.59 2.7 -27 12 −1.0 235

Table 1: 8�óÀ(k'Ä�ëê

ê*ÿ�(Sðc�?1
�¡�ü�§`ÀÑ�1��"�©òÐ«Ù¥8�
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�Ì"ù
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£XB0450+55¤¶k�óÀ(LyÑ4Ä���Z�°£XB2319+60¤§k�óÀ

(LyÑ5Æ^«£XB0144+59¤"·��3^��g�'!¯�Fp�C���
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Figure 1: 8�óÀ(��Ä�Ì
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Plasma Lensing Near the Eclipse of Black Widow
Pulsar PSR J1720−0533
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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 ∼ 22 s 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 ∼0.034M�
companion.

The averaged pulse emissions of PSR J1720−0533 with sub-integration of 1 s 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 22 s 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
“I”, “II”, “III”, “IV”, “V” and “VI”, 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 s,
which suggests that the modulations during the ingress of eclipse are quasi-periodic
with a period of ∼ 22 s. 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 alens ≈ 2.3 × 104 km.
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Coherently polarized emission of FRB

Weiyang 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 θjet/Ω �
tint as a “thick” bulk and tint � θjet/Ω 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 θjet 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 θjet/Ω � tint; (b) a “thin” bulk for θjet/Ω � tint. 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) ϕt = 0.1/γ; (b) ϕt = 1/γ;
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An 8% Determination of the Hubble Constant
from localized Fast Radio Bursts
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The cosmological-constant (Λ) cold dark matter (CDM) model successfully ex-
plains the majority of cosmological observations. The value of Hubble constant (H0),
describing the expansion rate of our universe, is a basic and fascinating issue in
cosmology. However, the ΛCDM model is challenged by Hubble tension, a remark-
able difference of Hubble constant H0 between measurements from local probes and
the prediction from Planck cosmic microwave background observations under ΛCDM
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 H0 = 68.81+4.99

−4.33 km s−1 Mpc−1 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 H0 = 69.31+6.21

−6.63 km s−1 Mpc−1 with a precision
of 2.6% at 1σ 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 H0 with a high precision (∼2.6%) to test
the Hubble tension.
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Figure 1: The probability density distribution of H0 from eighteen localized FRBs.
The red solid line shows the probability density distribution of H0 when fIGM is
assumed as a constant 0.83 in the upper panel. The two red vertical line shows the
result H0 = 68.81+4.99

−4.33 km s−1 Mpc−1 with 1σ uncertainty. While the black solid line
in the bottom panel shows the probability density distribution of H0 when fIGM is
assumed as a variable parameter. The result is H0 = 69.31+6.21

−6.63 km s−1 Mpc−1. The
purple vertical lines corresponds to the H0 value derived by GW170817. The yellow
and green regions correspond to the 1σ uncertainty range of H0 reported by SH0ES
and Planck, respectively.
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奇奇奇异异异星星星与与与致致致密密密星星星观观观测测测：：：非非非牛牛牛顿顿顿引引引力力力，，，抑抑抑或或或暗暗暗物物物质质质核核核？？？

杨书华 (Shuhua Yang)
华中师范大学物理科学与技术学院
武汉 430079
Email: ysh@ccnu.edu.cn

中子星内部成分究竟如何至今仍在探索中。基于奇异夸克物质可能是重子物质
基态的假设，中子星可能是由奇异夸克物质组成的奇异星。
我们发现，在标准MIT袋模型[1]和质量―密度依赖模型[2]下，最近的致密星天

文观测（双中子星并合事件GW170817给出的1.4M⊙ 星体潮汐形变量，以及目前观
测到的最大质量脉冲星PSR J0740+6620）排除了奇异星存在的可能性。
另一方面，我们发现，如果考虑非牛顿引力效应，奇异星可以某些非牛顿引力

参数范围内存在[1, 2]。我们还发现，如果假定GW170817 的奇异星拥有一个暗物质
核心（譬如：镜像暗物质组成的核心），奇异星也可以同时解释致密星的天文观测
数据[3]。考虑非牛顿引力效应的奇异星质量–半径关系是一条曲线，然而，具有镜
像暗物质核心的奇异星的质量–半径关系却是一个扇形区域（Fig. 1）。因而，未来
致密星的质量、半径的观测数据有可能区分这两种情形。

PSR J0740+6620

PSR J0030+0451

HESS J1731-347

 
 

M
 (M

)

R (km)

GW170817

Figure 1: 含镜像暗物质核的奇异星的质量-半径关系，ms = 93 MeV, αS = 0.7 and
B1/4 = 125.1 MeV。从右到左，暗物质核占星体总质量的百分比依次从0到50%（相
邻两条线的间隔为2%）。来自文献[4]。
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总之，“奇异星的存在与否”为包括非牛顿引力在内的修改引力理论和暗物质
研究提供了线索。未来的致密星观测在揭开“奇异星存在与否”这一谜题的同时，
也有可能对新物理（修改引力理论和暗物质）的研究做出贡献。
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中中中子子子星星星：：：从从从结结结构构构到到到动动动力力力学学学研研研究究究

郑小平 (Xiaoping Zheng)
华中师范大学物理科学与技术学院
武汉 430079
Email: zhxp@ccnu.edu.cn

核物理很难对核物质给出第一性原理描述，超密核物质没有地面实验，人们通
过各类模型理解中子星状态方程，并以低密 核物理实验以及脉冲星质量对其加以
限制，但各类模型的高度简并或在最大质量处简并，以中子星结构为基础的观测限
制基本是失效的。

Figure 1: 左图：中子星质量- 半径关系限制；右图：中子星退禁闭相变

我们提出动力学探针可能是一个更好的方式，天文观测上脉冲星timing数据十
分精准，中子星演化对核物质中物理过程的响应信号比质量、半径观测精度更高，
动力学探针反映的不仅是信号幅值的大小，甚至可能是”Yes”或”No”选择。相变过
程、极限旋转、热演化和暂现现象等都可能有新”物理”、新”检验”和新”天文”。

Figure 2: 左图：中子星r-模不稳定性；右图：Glitch 诱导f-模引力波
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Ultra-wide Bandwidth Observations of 19 pulsars
with Parkes telescope

Zurong Zhou
National Time Service Center, CAS
Xi’an 710600
Email: zhouzurong@ntsc.ac.cn

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 (W50)
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 106 and 107 years,
except for PSR J0348+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 S2368 represents flux density at 2368 MHz.)
In Table 1, flux densities range from 0.23 to 2.06 mJy. Noted that W50 ranges from 3◦

to 21◦. The error of W50 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 S2368 W50

(s) (cm−3pc) (MHz) (min) (mJy) (deg)

J0057−7201 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 9.977 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 9.974 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)
J1805+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) 11(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 S3000. 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 S150,
S200,S300, S400, S600, S700, S800, and S6000 for these pulsars are used to estimate the
spectral index. Assuming a simple power law of the form Sν = bxα, where x = ν

ν0
,

ν is the center frequency and ν0 = 1.4 GHz a constant reference frequency. The fit
parameters are the spectral index α 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, α1 is the spectral index before and α2 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) 1.
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 α and lg |x| for all the 18 pulsars,
where x is one of the pulsar parameters below. The parameters are spin frequency ν,
spin-down rate ν̇, the magnetic field at the light cylinder radius BLC , the characteristic
age τc, the surface magnetic field Bsurf , the spin-down luminosity Ė, pulse period P ,
and period derivative Ṗ 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

1http://www.epta.eu.org/epndb
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Table 2: Correlation of spectral index α with lg |x| for different pulsar parameters x.
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 rs 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 IP 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) rs(p) rs(p) rs rs(p)
ν 0.41(9.23e-03) 0.33(3.09e-02) 0.37(5.7e-10)
ν̇ 0.17(1.44e-02) 0.11(7.20e-03) 0.43(3.1e-13)

BLC 0.26(6.19e-02) 0.16(1.93e-01) 0.43(2.5e-13)
τc 0.33(5.53e-02) 0.23(4.78e-01) −0.57(0.002) −0.39(5.9e-11) −0.20 −0.19(8e-4)

Bsurf −0.47(1.38e-01) −0.43(1.45e-02) 0.02(0.95) 0.03

Ė 0.047(2.33e-01) 0.007(7.98e-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)

Ṗ -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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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 
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*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: 原初黑洞在致密星内部旋进的引力波辐射——致密物质状态方程的新探针 
*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 
 

----- Lunch time ----- 
 
Chair: Zhen Yan (15min = 12+3) 
14:00 -- 14:15 Fayin Wang: 快速射电暴的研究进展 
*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 FRB201124A 
*17:00 -- 17:15 Heng Xu: An active repeating FRB 
 
Dinner, 18:00 – 20:00 
 
 

===== Friday, August 5 ===== 
 
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 (!"): !"#$%&'() 

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的科学人生及其启示 
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