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Analysis of pulsar time keeping accuracy using observation data
ZHAO Cheng-shi, ZHU Xing-zhi, ZHOU Zu-rong
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Abstract: The maintenance method of pulsar clock model and the precision of pulsar time keeping are the
key to the precision of pulsar timing application. According to the characteristics of the release of time reference
TT and the characteristics of pulsar rotation stability, a pulsar clock model measurement based on sliding
cumulative observation data span window is proposed. Firstly, the pulsar clock model maintenance accuracy
analysis is carried out using the observation data of two pulsars from the 2nd data release of IPTA. The measured
values of the rotation frequency of two pulsars fluctuate less than 10" Hz relative to the average value within the
data span window more than 13 years, and the clock parameter measurement accuracy increases monotonously
with the increase of the data span window; Secondly, the observation data are used to analyze the accuracy of
pulsar time keeping under the sliding window prediction of the clock model, the deviation (RMS) of time
keeping of pulsar J0437-4715 relative to TT (BIPM15) is 0.454 ps in 13.58 year, long-term (13.58 year) stability
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is 1.77x10%5, and the deviation of time keeping of pulsar J1713+0747 relative to TT (BIPM15) is 2.471 ps in
17.46 year, long-term (17.46 year) stability is 6.62>107, accuracy decreases by 24% and 0.16% respectively
when compared with the best maintained pulsar time, but the short-term (<1 year) stability was improved, and
the long-term stability was slightly deteriorated.
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BEPIFR. Hr, kb BREF A HESECUERR A K oh BAMEAISA, B TREINE BRI S5, W LIRS
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Uk H 1 2015 408, RAES O G 4 4F. DR2 EAnATES555 1 MOEdE DR1 R AR RIAHZE 3 42, W
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( BIPM ) FRAFAERITE TAL JEhk L, R TA o] GRS 7ok, SRS 5 AbHy 3R 15 75 —Fh
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LT E) 2 A e bk o R AR, AR ALY (A3 1), BRI R D25 1 4F
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TT (BIPM ) SHRFRIZZ UG TR . S D SRS Bk 2T L 1 AR20 K i 3 B 00 Fr .

%*ﬁﬂ%¥§&ﬁﬂ%‘fﬁ ﬂﬁl&’alﬂﬂ‘té

B W N =

-
~---- BRob R R === = -

BT T AR 1R kb B gl A B R A

2 PR SCNEAE o AR Boh 2R R R

AFTEAH IPTA BATERT R % 0 SR e bk o ARG B, LU S Hr s T AL
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NI B HEAHEEAT 5| S . Kl K PH R AT B 2z . @ kP 2RI R, 2019 BN 2 HbEL
% DR2 "H4E TCB 1 TDB WP ALFRET S5 T A9 2 TR0, DR2 2 ik np A1) TOA B[R] 25 B
KT 15 4, H TOA WA, AEWIESHT IR R R XTE. A T DR2 Fidig
e 7RG R R . BRI RIS R Y 2 BRI ARG S, 2 BRATFRAR G E B LR 1, FE
WG WA AR, AR e, SEESE o0, BAemtmEE . hnsks., K,
J0437-4715 FHIER 2 TR AEE ] BAT S | J1713+0747 R EIMER , XA FIT-IFFEAS [B) 3 I i e e e
o Jok e L AR A R Jok o L ) B PR A BE AR

F 12 Pk R HEESEE R

WA, R My FUEE s %0 BIREEE 52 RMS

MJD/H /a /us
J0437-4715  173.687 945 737 518 390(12) -1.728 373 87(9) x 10" 55 000 18.58 0.431
J1713+0747  218.811 840417 157 981(5) -4.083 864 3(6) x 107" 55 000 22.46 2.460
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FPFE 18.58 AEHNAEXTF TT fW22A0 RMS (root mean square ) A7 0.431 pus, HAFHE B ARSI LT e
J1713+0747 F ik BB AE 22.46 AEPIAHXT T TT 2209 RMS 4 2.460 ps, THATER2ZERIN MRS K
2 W78 PT-TT (BIPM) #h2 & WA 85 B N S AR RIS RS TR Y PT-TT (BIPM ) Z 25, PP 224%4F
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PG, EHhkp 2RERSEE, Kb, PR EDIFRRA IPTA 5 2 itk il TCB 2% FEERSH
8, ASCEEHNTHGE K oh 2 ARG, AL BRR REA ARS8 ( AEIER . AR —H S
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SN RS BERERT (B % OB R S &, IR TSR, BLIIAOR A LA R 8, BRI ks
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AR R R 22, RMS i 0.188 ps. J0437-4715 [ FARFR K v B IR X T fe A3 ik v B2 I AR 8 A A1
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L2 MR OTE o, TRAE DK P B RRE B, 5 — MG ITEM L o, AL S T R, kP
SV T R [RDURI B ) B S S A AR R R ) — AR B Bk o R R B, R KT 3 ARRT
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196 Fiof TE] A 22 41 46 %

BRI, FETPIT LA PR SR, 28R I e R RAE S G BB A S 50h , sOmiA A TR T
Jik o LA S TRARORE R, DR 3l A R ko R AY 1 AR LU RS e B B T, Sk B B4R
FROm R A6 (1 4F ), B 5 (b) i J1713+0747 18 13.5 4ERFEIN B Fivta@E sk, g mm
5 (35 min) FAERE R 1.49x 107 (k). 3.07x 107 (#3h); K (174 4F) FaE R . 443 x
107 (FefE ), 6.62x 1077 (Mgl ), — & | AFMRE L 2.5x 107, E 5 #1 J1713+0747 W sh{f+F
FE AR 0 ko 2 iR B 2R 7B 34 5 104374715 KEURRL, {H J1713+0747 % ke BEAA WA 58
X, XAl RER IR AR AR UCRAE S (<1 d) 884>, Smiiia e BT . 1171340747 FasE Rl
Rt G — MEN SRR T iR, XS o, MR A O, Wa— At AR E K, FEA
MIITEIEE T, J0437-4715 GRFFAY K B IR BERCOL T 1171340747, HAEE KRR |, AlfEH
J0437-4715 FEAELL MR i HAS B R RUBE | (20 4R DA ) R B .

3 Z5ip
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I R 25 S o (L v R R I P B g s A R e TR A e A, DASR RS R R R S5 1%, E AT
ik i SR A R B T e T IS . AR YRR S 2R TT (BIPM) R =, DIk 2 e s (K
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