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Figure 1: The timing activity parameter plotted as a function of period derivative
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Tab.1 Known Glitching pulsars
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i A RAFKY AQ/Qx10°
0355+54 2 0.006, 4.4
0525+21 2 0.0013, 0.0003
0531+21 4 0.01, 0.04, 0.01, 0.08
0833-45 9 2.3, 20, 2.0, 3.1, 1.1, 2.0, 1.3, 1.8, 2.7
1325-43 1 0.12
1338-62 3 1.5, 0.03, 1.0
1508+55 1 0.0002
1535-56 1 2.8
1641-45 1 0.2
1706-44 1 2.1
1727-33 1 3.1
1736-29 1 0.003
1737-30 6 0.42, 0.03, 0.007, 0.03, 0.60, 0.70
1758-23 3 0.20, 0.23, 0.35
1800-21 1 4.1
1823-13 2 2.7, 3.1
1830-08 1 1.9
1859+07 1 0.03
1907+00 1 0.0007
2224+65 1 1.7

4, g5

Jik 22 A I ) RO 9 SCANAE T 1 g 2 A B A o Uk o 2 3 300 £ vt i 52

REPE, IETThRE T I 2 SCIS T BR v AR T RETE o (ELAg Jiarh 22 1T I ) 1 00 50 2 e 2% P i
F R A P ERED . S A S AL A TR AR I R R SR AR s ikt
SR F IR AN 29224, RIVIR ) B 75 AN S AR BB (KU AS SOl S REA T 10 v AN o Bt W0 21 5 %
R I R AN BIIE IS TR BORKIAL 2R, kb 2 9 R S5 R ORI 2 SEINARR N, LU
HEBATS ik 2 R AAL U IR S



m E ﬂ H TE x E ﬁ http://www.paper.edu.cn

S 30k

[1] Matsakis D N, Taylor J H. Astron[J]. Astrophys., 1998,329:620.

[2] Taylor J H. Millisecond Pulsars: Natures Most Stable Clocks[J]. Proc IEEE, 1991 , 79(7): 1 054-1 062.

[3] Petit G. systems de Reference Spatio2Temporeis[J]. Paris: Journees, 1990, (293).

[4] Backer D C. Pulsars the New Celestial Clocks 4 Predoctaral Astrophysics School of the European Astrophysics
Doctoral Network (EADN): Galactic High-Energy Astrophysics[J]. High-Accuracy Timing and Positional
Astronomy. 1993, (4): 193-253.

[S] Manchester R N. Pulsars -Setting the Standard[J ]. Proc Astron Aust, 1994, 11(1): 1-6.

[6] Lyne A G. Pulsars as Clocks 10[A]. International Conference on European Frequency and Time[C]. France,
1996. 1-7.

[7] A.G.Lyne, R.S.Pritchard, S.L.Shemar. Timing Noise and Glitches[J]. Astrophys. Astr,1995,16: 179-190.

[8] Goldreich P., Julian W. H.Pulsar Electrodynamics[J]. Astrophysical Journal. 1969, 157: 869-880.

[9] A.G.Lyne, R.S.Pritchard, S.L.Shemar. Timing Noise and Glitches[J]. Astrophys. Astr, 1995, 16: 179-190.

[10] Lyne A. G., Pritchard R. S., Graham-Smith F. Spin-up and recovery in the 1989 glitch of the Crab pulsar[J].
Nature, 1992, 359: 706-723.

[11]Cordes J. M., Helfand D. J. Pulsar Timing. III- Timing Noise of 50 Pulsars[J]. Astrophysical Journal , 1980,
239: 640-650.

[12] Cordes, GS Downs. Pulsar Timing Observations. III- Pulsar Rotation Fluctuations[J]. Astrophysical Journal,
1985, 59:343-382.

[13] Baym G., Pethick C, Pines D. Superfluidity in Neutron Stars [J].Nature,1969,224: 673-674.

[14] Pines, D.,Shaham, J., Ruderman, M.. Vela pulsar-Speedups explained in terms of corequakes [J]. Nature
Physical Science,1972,237: 83.

[15] P.W. Anderson, N. Itoh. Pulsar glitches and restlessness as a hard superfluidity phenomenon[J].
Nature,1975,256: 25-27.

[16] J.McKenna, A.G.Lyne. PSR1737-30 and period discontinuities in young pulsars[J]. Nature,1990,343:
349-350.

[17] T.R.Clifton, A.G.Lyne. High-radio-frequency survey for young and millisecond pulsars[J]. Nature,1986,320:
43-45.

[18] SL Shemar, AG Lyne. Observations of pulsar glitches[J]. Monthly Notices of the Royal Astronomical
Society,1996,282:677-690.

[19] RS Foster, JM Cordes. Interstellar Propagation Effects and the Precision of Pulsar Timing[J]. Astrophysical
Journal,1990,364:123-135.

Research on Rotational Instabilities of Pulsar
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Abstract

In the research on pulsar timing system, one of the most remarkable properties of pulsars is their
rotational stability which enables pulsar to be used in navigation. However, some display timing
imperfections which are due to the presence of internal superfluid according to the study on the inside
of pulsars. This review describes the rotational instabilities of pulsar which is an essential parameter in
TOA model and is divided into regular slowdown and irregular slowdown. Careful studies of timing
noise and glitches can provide valuable information on the internal structure of pulsars and
high-precision pulsar timing techniques.
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