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Fig.1 Polarization profiles and the polarization position angles (PA) of the three millisecond pulsars. The upper part of the

graph represents the polarization position angles distribution, and the black solid, blue dashed, and red dotted lines represent

the total intensity, linear, and circular polarization, respectively.
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Fig.2 The polarization profiles of three millisecond pulsars with significantly changing from two observations. I represents total
intensity, L represents linear polarization, V represents circular polarization, the intensity with phase variation curve is the
pulse profile and the flux density was normalized, from left to right representing the polarization profiles of PSR J1022+1001,
PSR J1730-2304 and PSR J2129-5721, respectively. The red solid line and blue dashed lines represent the polarization profiles of

the two different observations.
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eight frequency bands. The left plot represents the total intensity, the middle plot represents the linear polarization, and the
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Fig.4 As Fig. 3, Gaussian fitting diagrams of polarization profile of PSR J1730-2304 at eight frequency bands.
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Fig. 6 Polarization profiles of the three millisecond pulsars from a single observation and the simulated results by standard

profiles. The total intensity, the linear polarization, and the circular polarization are represented from top to bottom. The red

solid and blue dashed lines represent the observed polarization profiles and the simulated profiles, respectively. The polarization
profiles of PSR J1022+1001, PSR J1730-2304 and PSR J2129-5721 are represented from left to right.
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Table 1 The percentage of the total number of observations of the polarization profile that is more

affected by interstellar scintillation

Name

Total intensity Linear polarization

Number (percentage)

Circular polarization

PSR J1022+1001 29 (49%)
PSR J1730-2304 75 (62%)
PSR J2129-5721 61 (45%)

35 (59%) 14 (24%)
57 (47%) 50 (41%)
24 (18%) 7 (57%)
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Table 2 A situation in which the polarization
profile of the same observation is affected by

interstellar scintillation

Number (percentage)

Name All None Partial
profile  profile profile
PSR J10224+1001 3 (5%) 7 (12%) 49 (83%)
PSR J1730-2304 7 (6%) 8 (7%) 106 (87%)

PSR J2129-5721 10 (7%) 32 (24%) 94 (69%)
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Fig.7 An observation of the total intensity profile of PSR J1022+1001 with significant changes in eight frequency bands. The
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left panel represents the observation profile and the right panel represents the standard profile.
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Research on the Polarization Profile Stability of Millisecond
Pulsars

LI Jie  YOU Xiao-peng
(School of Physical Science and Technology, Southwest University, Chongqing 400715)

Asstract Compared with normal pulsars, millisecond pulsars are a class of neutron stars with faster
rotation speed, and the pulse signals emitted by them have extremely high stability. The stability of the
polarization profile of pulsars is one of the important issues in the study of pulsar radiation mechanism
and interstellar medium properties. The polarization profile stability of three millisecond pulsars PSR
J10224-1001, PSR J1730-2304 and PSR, J2129-5721 was studied using the observation data of the Parkes
64 m telescope in Australia. Analysis of the observations shows that the polarization profile changes
slightly at different times. The reasons for the changes are analyzed and the possible explanations are
proposed, including the effect of the interstellar scintillation and the instability of the intrinsic properties
of the pulsars.

Key words pulsars: general, methods: data analysis, ISM (interstellar medium): general
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