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Table 1 The information of observations on three pulsars. Each column from left to
right represents the pulsar name, observation date, number of data, center

frequency, telescope, and integration time

JName MJD NToAs Frequency/MHz Telescope Integration/min
1539-5626  54303-58013 104 1369 Parkes 2,3
1832-0827  51550-58832 647 1369; 1540 Parkes; Nanshan 3, 4, 6, 10, 20, 24
1847-0402  51550-58819 600 1369; 1540 Parkes; Nanshan 2, 3, 4, 6, 10, 20

FA 1125 miff H B 78 45 A20024E7 H FF 46 48 A il v e USobL, R L AR A A
1380-1700 MHz, 75 % 3320 MHz, =00 MW 2K 21540 MHz.  7E201051 H 71, £d
10 AE LRI U A 4, I N2 (AR AL) x 128 (FiliE) x 2.5 MHz (B4 T il 14
IAER). M20104E 1 H 2, HHs i sk e B 7 B B 48 41, 1818 92 x 1024 x 0.5 MHz.
Parkes 64 m¥f HL 58 170 53 (1) U0 WU 008 R B 17 /N0 40 H0HE A0 S TR AUL D U A8 AH, KR
Oy BUHE AT S AE B DR 2400 PSR J1539—56261 1 I ¥ % F 910 yr, PSR
J1832—0827F1J1847—0402 11 Bk 5 FE #5 20 yr.

ik B 1) e T DL R AR A SR A -

P(t) = Po 4 v(t —to) + %D(t —t9)? + %ﬁ(t —t0)?, (1)

Hrtg R ZE 00, O(t)E BN, PoRSHHAL, v vMIDIF K 2 B,
SR TES IS ICIIS RTINS SRSk €IS U NS ki S A (NEL
FIPSRCHIVE!'? (PSRCHIVEE — MR M C++FE, 185 8 T hkop 2 ki a2, 14
PROTHTS mARARAE. Bk b AL BN P85 ) RO et 3k 47 1 Ab 2R, P IR (1) fEH
pazMlpazifiy & RGBT, I HALH pam iy &MU, IR IR _E3EAT 37 & A4S 21
BRI -1 S5 K e R (2) 8 B — A o A J8 (et B #0000 a4 A 8 06 55 8
A5 21, I S PR 74 40 B P 3k P — 13 e B vy B U 42 B8 ), {8 FH pat il 445 21 4 WL U
K B0 Bk e 2 TR 8] (3) 99 B IRk 5 e A0 2 J ) S, R ikl 38158 ] U5 58 21 K BH
50 (SSB). {3 H Tempo2!* 41540 A fie /I — il 45 (1) 3, SRAF IR 220 1 I 75 11
PR HAT IR SR IR T ATNF? (Australia Telescope National Facility); (4)f# FH
pam fiiT 2K F e B 5 NEE— AN EEE, T HROUI s 18 F psrad d i & & IR 1G =5
e LU FR #ERS S, (5) AR _EIR(1)—(3)0 LASRAG S I S8R, He v 75 27 B AN [7) 246 g
FOA IR 1 R e 72, Lo e B OKBH & B2 53R 1P) (DE421) FlsE O AL Az i [8]
(TCB).

Bk BHOALE. BAT. WA, HESE, EATEAH RN, T Jo k25 A B ik b
BN BEEZH, FERBPGEK 2B BAT AN S TR SCER(16]52 T
Tr ) 73 (Cholesky) 5%, #5645 2 THI 5 72 (B J7 Z2 505K, 8 Jm 0 [ 3047 7 89 fi7 3
B, BETT A B ZE RIS (AR BB BRAN T 5 Jafili T Bk 22 200 75 e oy 1) D 23 T A6

3https://www.atnf.csiro.au/research/pulsar/psrcat /expert.html.
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Table 2 Basic parameters of three pulsars. From left to right, each column
represents the pulsar name, right ascension, declination, the derived date of the
parameters, rotation frequency, first derivative of rotation frequency, proper motion

in right ascension and declination

RAJ DECJ Epoch v PMRA PMDEC
JName v/Hz 15 o L L
/(h:m:s) /(d:m:s) (MJD) /(10713 s7%)  /(mas- yr™') /(mas- yr™1)
1539-5626 15:39:14.06(12) —56:26:26.4(16) 56157 4.1085399894(5) —0.81837(9) 75(16) —49(20)
1832-0827 18:32:37.017(2) —08:27:03.7(11) 55190 1.5448203603(5) —1.52483(18)  —3(19) —7(8)
1847-0402 18:47:22.842(2) —04:02:14.21(9) 55184 1.672805966043(9) —1.4465542(7)  4(2) —2(8)
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() 2 3k i) (8] 5% 22, 2 ) e s A L. 280 B3 i B (a), H PSR J1832—08274H
J1847—040234 41 Fi| T 4 LU FlParkes ) 1k i [B] 2048, X &8 T WF A bk P 2 1) B ¥ 5
WAk, IRAFTE ORS00I 45 SR X3k P B SIS T AR BRI 54
A H BB FHU(D), EATERZE IS J7 H3% 22 43 59 912.6 ms. 4.3 msF15.8 ms.
BT AR T B UL 2R B, SAURK 2 () B R ZE Y LT e S R
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Fig.1 Panel (a) is the post-fit residuals of PSR J1539—5626, panels (b) and (c) are respectively the
change of frequency and its first derivatives of PSR J1539—5626, and panel (d) is the FWHM (full width
at half maximum) of PSR J1539—5626. Wrms in the panel (a) represents the weighted root mean square

€error.

SRR BB A A S LB T B AR A A A i R s T I 2 B3
El(b)F(c), Al (b) Rom i B R 2 AR a4 J5 AR A 7 Av, B ()72
H AR SHOR L P IE G AR ZE. 7T UUE H, 7£10-20 yrifEAs e, MUk 2 H
FEATIZR R 25 AvBE I 18] (AR AL IR FE 5K I /2 PSR J1539—-5626, Av ~ 12.6(3) x 1079 Hz,
B/NEIFEPSR J1832—0827, Av ~ 2.2(4) x 1079 Hz.

PSR J1539—5626 /] E 1 41 R 5% 2 /EMJID 54700-5675008] 2 28 M 251k, H 4R
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Fig.2 Same as Fig.1, the post-fit residuals, spin frequency and its first derivatives, and the FWHM of
PSR J1832—0827.

PSR J1832—08271f H 4 5k 2= /EMJID 5170054300 X [8] (X [8]1) LT+ 77 1.65(2) x
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X a1 A B R IR S, RGIEEZ80.29(6) x 10716 572, [ EEHR 1M S HUE X E 2K
AR T 21980.12(2) x 10710 28] -0.27(3) x 10710 s—22 [, [X [A]1f H 40 R 48
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RN RIAD| /D] ~ 0.35(9) x 1073, PSR J1832—0827H) H 55K 1M S 4%k b A
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PSR J1847—0402 [H A5 5% 7= AR A0 FE 29 °94.2(7) x 107° Hz, HLPSR J1832—0827
H AR bk Z AL TE K. PSR J1847—04027EMJID 51500-565002 [8] [ # 4 R 1 §
B /NR R, /EMJID 56500-577502 (8], H #AZ1M T 2R % R K, Ay ~
1.1(2) x 10716 572, F/EMJID 577502 J& XK IR R . 7E20 yritf br b, PSR J1847—
0402 [ ¥R 1B S HA AR B N0.11(2) x 1071° 572, AT AL B | AD| /|| ~
0.76(2) x 1073, H A1 FECEAR H A FAES, RATEHENEHRRD = 7.69(8) x
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Fig.3 Same as Fig.1, the post-fit residuals, spin frequency and its first derivatives, and the FWHM of
PSR J1847—-0402.
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Fig.4 The power spectra of timing noises in PSR J1539—5626, J1832—0827, and J1847—0402. The red
line represents the red noise, the blue dashed line represents the result of our fitting, and the black
dashed lines represent the power spectra of timing noises when the spectral index is respectively —2, —4,
and —6 respectively from top to bottom. The result of fitting the power law spectrum is displayed in the
upper right corner of each sub-graph, from top to bottom represents the value of corner frequency, the

value of the spectral index, and the name of the pulsar, respectively.
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A U AE KT 58 B 2 53.6%. B AN AE I BB 20 I FWHMSE B 73 J31) /20.0304(1) #10.0332(6),
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IK BT A v A A E. FRAT A B BT P RO ) g B, b A X ik
M5 B 20.03506(4), 78 A5 I ik v o8 B 20.03495(1). B 22 1H /£0.00011(4). PSR
J1847—040215 55% [P ) b T~ i A 2. 30 ik vt 2 55 28 P RS X ) 7 A N TR G ik e s T
%3.

* 3 X3FAKHE R FI AR R AL BRRF LR AT B A S it
Table 3 Statistic of the duration for two different integrated pulse profiles of three

pulsars
JName Duration of the Percentage of the Duration of the Percentage of the
wide profile/s wide profile/% narrow profile/s  narrow profile/%
1539-5626 6349 47.04 7147 52.96
1832-0827 6508 48.67 6864 51.33
1847-0402 13403 54.70 11101 45.30
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Fig.5 The variations of integrated pulse profiles of three pulsars (normalized). The green and blue pulse
profiles represent the wide mode and the narrow mode, respectively. PSR J1832—0827 has a small change
in the width of the two modes, so we enlarge it in the figure so that we can clearly see the changes in the

two modes.
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FISTIRNGERAS . 18 BR AR (1) 451 22 A5 b R 22.3-176 nHz, 7] LA H 3 358 ik i B (1) - i) g
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N 75 508 3 95 BBl 92,55 % 10728-2.55 x 10723 yr3, BRI 3Pk i 2 F e 5 BL 22 00 ik v
(M 75 510N B . KB AR (A5 yr Bl b)) UL R, ko s 3 22 30 R B B
WL B T S A 1 1 A 4k

X T B R L AT AU 2 v FE A AR A B B A S [ IR R, SCRR[24) A SC
HR[25]) A A 2 U £ 2 1520 SCHR[26] A 82 ik eh & 1 B gk sh BT i pk; SCRk[8]IA N 2
Jok e B PRI AR AL BT S 8, SCHR[27] DA R 2 ok ol B A A i 2 RS 2 TR e e 3 ). RV T
W O Rkt 2 T IR IR 7S RS IR ) A TH 2 — IO R, SRERATT B 0 AR L B AR T g S
I HLiE e i RSV BRI R S OR AT B T ERAAE T 5 73k LA BT A Rk 2 R
LI 2.

SCHR[28) 53 HT T 2= B0 ik o B2 5 W B S ) K AR E 1, AR B T PSR J1643—1224,
J17134+0747. B1937+21F1J2145—0750 k%5 BE (KB AR AR 4k, BATTHEM, kb #e BR A2
AT R B ) I 5, B e R B AT B S RN B BE 2 (RIS Sl kA
AR IR R A ko B Z 078k, bR S, T JisERES. FES B PR A AL
RN (BLAEATSS N AR AU R 58 ) IRARET IR E bR, TRE AT AT 56, kb B A5 5 iR
TA) AP H R B A U, et R [F B AR SRR B i A, T DA SR Rk P R ER G v it
HHUN R A~

DM 35 400\*
tsca = T A~ P 4
= 7000 ( fobs> (4)

AP DME Bk b 2 B R, fons A WIS FR O AR (F 7 MHz). X678 FhO AR
91369 MHzW I #)J1539—5626. J1832—0827F1J1847—0402iX 3Wifik v 2, i+ 5H 153 e
ATk b5 S50 (A I 8 55 40 1) 216.62(3) pss 10.89(2) usHI7.86(5) s, HUH R 98 o5 Rk A
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il FF R 1L S AL B O % A Parkes St L BE 020 % 10 ik o 2 1 B, JRATTER I E) T PSR
J1539—5626. J1832—0827H1J1847—0402iX 35 fik # /2 I #4455 KN 3 B 4 R 1 5 % B
H R, AR Sk B T B S R A 3 5 R A8k, HIh 3RS 55 & s,
A TAEAS F Parkes S B 5278 5% AWM B4 9T 72 1 e AT TRk v 6 B0 5 B2, R0 21 1 e AT T ik v
FELAR AL, BRI B B A S R AR A DG . FRATT A HE e IS BIOR S
858 EE AN 55 M 500 mBR 1 5 L B 8 (FAST) SR 4k S B A T AT 7, o 170 B 303 2 o Sk it 2
B 110 mif B E B (QTT) M Bk, X GE S BhERATT I 21) 58 K A 114 fik v 2138 B[R] I 3R 45
e ME LI Bk AR 5, 8 T RATE— P kb B B SRS R AR G PR, FRATTHET
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Rotational Properties of Three Pulsars

HU Yue’? LILin' DANG Shi-jun®?® WANG Zhao-jun' YUAN Jian-ping!?:3
WANG Yu-bin??

(1 College of Physical Science and Technology, Xinjiang University, Urumgqi 830046)
(2 Xingiang Astronomical Observatory, Chinese Academy of Sciences, Urumgqi 830011)
(8 University of Chinese Academy of Sciences, Beijing 100049)

AsstracT Both normal pulsars and millisecond pulsars show timing noises. The
variations of rotation are the main reason of timing noises in pulsars. Combining the
timing data from the Nanshan 25 m radio telescope and Parkes 64 m radio telescope,
we analyze the rotations of PSR J1539—-5626, J1832—0827, and J1847—0402 using the
pulsar timing method. Strong timing noises dominate the timing residuals of the three
pulsars. The slope for the power spectrum of timing noise is —6, —6, and —4.5, respec-
tively, and the intensity of the power spectrum is 1.77 x 1077 yr3, 4.43 x 10718 yr3,
and 2.09 x 10718 yr?, respectively. These pulsars show fluctuations of spin-down rates,
and relative amplitude of the variations in the first derivative of the rotation frequency
are 0.75(5)%, 0.035(9)%, and 0.076(2)%, respectively (the number in brackets repre-
sents the effective error of the last digit). With the data from the Parkes 64 m radio
telescope, we estimate the width (full width at half maximum, FWHM) of integrated
pulse profiles. These pulsars show obvious variations of pulse profiles, the variation of
pulse width is respectively 0.0028(6), 0.00059(3), and 0.00011(4) phase. We calculate
the correlation coefficient between the rotational parameters and FWHM. It is found
that there is no obvious strong association between the spin-down rate and FWHM.

Key words pulsar: timing, rotation, FWHM (full width at half maximum)
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