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Abstract. We present results of timing observations, obtained at the
100 m-Radiotelescope Effelsberg since 1994. The quality of the pulse ar-
rival times, recorded with the coherent de-disperser EBPP since October
1996, is excellent. Our TOAs are well suited for the measurement of
binary parameters of binary pulsars with short orbital periods. Some
results are presented.

The millisecond pulsar timing-project in Effelsberg started in 1994, using an
incoherent filterbank for de-dispersion. Since October 1996 our facilities were
augmented by the Effelsberg-Berkeley Pulsar Processor (EBPP), a coherent de-
disperser back-end constructed by the Berkeley pulsar group (Backer et al. 1997).
For our observations, we use cooled HEMT-receivers with 30 to 45 K noise
temperature at 0.97, 1.41 and 2.7 GHz. The exact observing time is stored in
the data header by a time stamp from the local H-MASER clock in Effelsberg
and off-line corrected to UTC(NIST) using the GPS satellites.

We take typically three integrated profiles per observing session of each
source in our timing project. The integration time per profile varies between five
and ten minutes. Compact binary systems with binary periods of a few days
and less are observed twice per observing session to get arrival times (TOAs) at
different orbital phases. For sources that show strong scintillation, as for example
PSR J1012+45307, we interactively extend the observing time to use maxima of
intensity to record a number of very strong profiles for highest precision TOAs.
The spacings between the observing sessions for pulsar timing in Effelsberg are
typically a few weeks. However, some sessions are extended to several days in
order to cover a full orbit.

For the calculation of the TOA, we use template matching in the Fourier
domain (Rawley 1986; Taylor 1992). The error of each TOA is derived from the
signal-to-noise ratio of the profiles. It is multiplied by a factor, typically varying
between 1.2 and 1.8 to fulfill the y?-criterion for the post-fit residuals. The
statistical behavior of the residuals is tested by comparing their distribution with
a Gaussian. In addition, we test the absence of a correlation between subsequent
TOAs by combining 2, 4, etc. TOAs and comparing the corresponding root-
mean-square residuals. For the evaluation of the TOAs, we use the TEMPO-
software to get the values for the timing parameters and their estimate errors.

For four pulsars, we observe TOAs with errors of less than one us. For the
pulsars J17134-0747 and B1937+21, we even achieve a timing precision up to 200
ns. Timing solutions for ten millisecond pulsars are presented in Table 1. They
are in excellent agreement with published parameters (e.g. Toscano et al. 1999).
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PSR J0613-0200 JO751+1807 1101245307/ 11518+1904 J1643-1224
Right Ascension | 06"13'43"97358(2) 0751097 1568(1) T0"12733743371(2) T5F1871677970(1) T6R a3 387 1556(1)
Declination —02°00'47"1149(8) 18°07'38"623(6) 53°0702"5883(2) 49°04'347265(2) — 12024'58"73(1)
ttq (mns/year) 2,9(7) —3(1) +2.1(1) 6(1)

15 (mas/year) —16(5) —10(6) ~25.4(2) - 4(5)

7 (mas) — 0.3(9)

P () 3.0018440375095(2) 3.4787707826501(1) 5.20574901411990(4) 40.03498827008(1)  4.621641446562(1)
P (i07%) 0.932(2) 0.7792(3) 1.7128(1) 2.70(2) 1.850(2)

DM (pcem™) 387797 30.249(3) 9.02338(8) 11.648(9) 62.423(3)
Epoch (MJD) 51250 51000 50700 50850 50288

P, () T.1985125578(8) 0.26311126675(5) 0.60367271350(0) 8.63100608(5) T47.0173048(5)
@ (s) 1.0914424(5) 0.3966143(7) 0.3818171(2) 20.043973(2) 25.072604(1)

e 4.4(8)x10 ¢ <2x107° — 0.2494841(3) 0.00050549(9)
Ty (MJID) 51250.24(3) - — 50845.987541(1)  50313.063792(4000)
w (deg) 41(10) — 342.19201(6) 321.86944(900)
& (deg/year) - — 0.01159(7)

£1 sinw 2.9(7)=<107° — 0.9(5)x<10°F -

£y =€ cosw 3.3(9) <107 — —0.3(5)x10"¢

Tasc (MID) 51000.2571635(1) 51250.1091739(1) 50700.08162899(5) —

P, (10 %) — 0.06(18) -

Number of TOAs 177 171 1053 127 146

RMS (1) 2.9 5.4 2.98 6.1 5.4

! Parameters of J1012+5307 were abtained in colluboration with Jodrell Bank.
1 Tuken from Toscano et al. (1999)

PSR J1713+0747 J1744-1134 B1937+21 J2051-0827 J2145-D750

Right Ascension | 1771749°538644(4)  17°44207302880(7)  19"20738"560108(4)  20°5107°51430(8)  21°4550746711(9)

Declination 07°47'37"5349(1) ~11°34'54"5909(7) 21°34'59"13712(3) —08°27'37"795(7) —07°50'18"387(4)

o (mas/year) 4.56(7) 18.6(2) — —15(1)

s (mnas/year) -4.8(2) —-9(2) 7(3)

n (mas) — 2.9(6) - - —

P (ms) 4.57013652435089(2) 4.07454587556395(5)  1.357806500606019(6) 4.5086417449715(3) 16.0521236601672(5)

P (10-%) 0.85383(9) 0.8958(5) 10.51083(3) 1.272(2) 2.982(4)

DM (peem ) 15.9952(2) 3.137(2) 710399(1) 20.746(3) 3.983(3)

Epoch (MJD) 51000 51000 51000 51000 51000

@) 67.82512988(1) = 0.0091102510(1) 6.808902511(2)

 (s) 32.3424220(1) - - 0.045064(1) 10.164108(1)

[3 0.000074954(6) — - 0.0000195(1)

Te (MJID) 51048.016265(1000) — — 51004.422(6)

w (deg) 176.13666(500) — 200.5(4)

w (deg/year) — -

£ =esinw — — —6.8(1)x107°

£y = € COSw — - - —18.3(1)x10 ¢

Tage (MID) — 51006.5248768(7)  51006.5248767(7)

B (107 — - Z15.4(8) —

Number of TOAs 226 67 121 174 80

RMS (s) 0.57 0.66 0.4 10.3 19
Table 1.  Timing Results and weighted Residuals, obtianed from Fits to

TOAs from Observations at the Radio Telescope Effelsberg

For some binary parameters of short orbital period systems, our values are an
improvement. The timing model of PSR J1012+5307, obtained in collaboration
with the Jodrell Bank group, is most sensitive for tests of the local Lorentz
invariance and gravitational dipole radiation (Wex 2000; Lange et al. in prep.).
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