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Fig.1 The average pulse profiles for the normal (solid line) and abnormal modes (dashed line) of PSR
B0329+54 (Fig. 4 in Ref. [7]). The dotted lines are the boundaries dividing the profiles into components
I, IT and IIL.
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Fig.2 Diagram for the relationship between the integration time and the correlation coefficient. The
abscissa is integrated time in units of min, and the ordinate is 1 — p, where p is the cross correlation

coefficient. The black, blue and red lines indicate the results of HMT75, 20-day observation and 90

independent observations, respectively. The left and right panels correspond to the normal and abnormal

modes.
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Table 1 The best-fit slope rates for the lg(1 — p) —1g7 curves based on the 20-day
observation. 71 and 7x2 are the turning points of the curves. ko is the slope rates
obtained by HMT75. k1, k2 and k3 are the slope rates for the curves in three time

segments

Mode Tk1 /min Tk2 /min k’o k’l k‘g kg

Normal 4+1 14060 -0.75 —-0.45 —-0.16 —0.78
Abnormal 4+1 65+15 —-0.77 —-0.59 —-0.27 —0.89
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Fig.3 The fluctuation of three ratios, i.e. or13 (black), ori2 (blue) and ors2 (red) versus the integration
time for the normal and abnormal modes. The left panel: normal mode. The right panel: abnormal
mode. The solid and dashed curves stand for the 20-day and 90 independent observations. The vertical

dash-dotted lines are the timescales of turning point 7,7 and 7,2. The green lines are for a slope of —0.5.
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Table 2 The best-fit coefficients of linear regression for the Igor — lg 7™ curves based
on the 20-day observation. 7,; and 7,2 are the turning time intervals of curves. a1, a2
and a3 are the slope rates fitted by the curves in three time segments. See text for

the definition of ori3, or12 and ogrso.

Mode Curve  7p1/min Th2/min ar as as

OR13 11+4 600 +£300 —-0.29 —-0.12 —1.28
Normal OR12 5+2 500 £350 —0.20 —0.07 —0.75
OR32 4+1 130 £ 50 —-0.17 —-0.08 —0.23

OR13 11+4 600 £ 2007 —0.32 —0.21 -
Abnormal  ogris 4+1 140 £ 60 —0.23 —-0.10 -0.93
OR32 6+2 20050 —-0.21 —-0.19 —0.09
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Fig.4 The fluctuation of three ratios and their errors versus the integration time of the normal and
abnormal modes for the 20-day and the segmented data. The left panel: normal mode. The right panel:
abnormal mode. The black solid curves stand for the 20-day observations, and the red, blue, green and

cyan lines stand for the four segmented data (normal mode); the red, blue, green lines stand for the three
segmented data (abnormal mode). The top, middle and bottom panels of each figure correspond to the

three ratios, i.e. ori3, ori2 and ors2. The purple line is the error of or determined by segment data.
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The Study for Long-time Stability of Pulse Profiles of
PSR B0329+4-54 by Using Nanshan Data

CHEN Jian-ling!'? ~ WANG Hong-guang®?  WEN Zhi-gang?  WANG Na?
LV Cheng-bing!  YAN Wen-ming?
(1 Department of Phyisics & Electronic Engineering, Yuncheng University, Yuncheng 044000)

(2 Xingiang Astronomical Observatory, Chinese Academy of Sciences, Urumgi 830011)
(8 Center for Astrophysics, Guangzhou University, Guangzhou 510006)

AsstracTt The stability of the integrated profile of PSR B0329+54 at 1540 MHz is
studied with the observation data of Nanshan 25-m radio telescope up to 453 hours
from 2003 to 2009. It is found that the profiles of two modes tend to stabilize at a
rapid rate first, next change to a slower rate when the integration time reaches about
(4 £ 1) min, and then become rapidly stabilized again when the integration time reaches
(140 + 60) min (normal mode) and (65 = 15) min (abnormal mode). The results of
cross correlation coefficient show that the profile fluctuation of the two modes are not
completely random. If transition time from a rapid to a lower stabilization rate is
regarded as a criterion, the stability timescales of both two modes could be about
5 min. The ratios between different pairs of components in the pulse profile fluctuate
in different ways, suggesting that the three components in the profile follow different
fluctuations. We discuss the possible reasons, such as observation noise and interstellar
scintillation.

Key words pulsars: individual: PSR B0329+54, pulsars: integrated profiles, methods:
observational, methods: data analysis
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