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tops = tom + tpM(A/AREF)?

tpm = (toss,1 — toss.2)A\rer/ (A — A3),

tom = (toss,2A; — toss,1A3) /(A — A3).
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DM Smoothing

* For PPTA, data are better sampled — obs every 2-3 weeks

* Benefit in averaging multi-band data over a longer span —
reduces effective o,

* Uniform sampling at 7, with linear interpolation

* T, = 1/f., where f_ 1s frequency where DM-fluctuation and
white-noise powers are equal

* Little effect of sensitivity of GW detection since expected
A?qy ~ f 133 — steeper than spectrum of DM fluctuations

* Improves precision of model terms with spectral power at
f~f, e.g., parallax



’ E 0s P 0s
PSR J?—:l Iﬁ: #ﬂ: 1;:, mt Imp.
J0437—-4715 92 48 0.6 0.15-0.25 Y
J0613—0200 0.16 2.9 1.1 0.3-1.2 y
JO711—-6830 3.9 5.5 1.0 0.4-1.6 y
J1022+4-1001 1.4 0.3 1.0 0.6-2.6 n
J1024-0719 1 0.91 1.0 0.2-0.7 Y
J1045—-4509 28 11 0.7 0.22-0.39 Y
J1600—3053 35 0.51 1.0 0.4-0.8 Y
J1603—7202 2.4 2.5 1.0 0.2-0.9 Y
J1643—1224 11 0.73 1.7 1.3-3.1 N
J1713+40747 3.2 6.2 1.0 0.2-0.7 Y
J1730—-2304 6.5 1.8 1.1 0.9-3.2 n
J1732—-5049 2.6 2.8 1.0 0.4-1.4 y
J1744—-1134 5.4 0.48 1.0 0.5-2.0 n
J1824—-2452A 24 31 0.7 0.29-0.56 Y
J1857+0943 4.3 1 1.0 0.2-1.0 y
J1909—-3744 28 5 1.0 0.44-0.79 Y
J1939+-2134 13 1.7 0.7 0.34-0.67 Y
J2124-3358 0.25 0.056 1.0 0.5-1.9 y
J2129—-5721 3 2.1 1.1 0.7-2.8 n
J2145—-0750 0.22 0.18 1.0 0.2-1.0 y




Scattering and non-v> Delays

* Scattering delays scale roughly as A*

* [f not separately solved for, will bias DM corrections and
contribute excess noise to high-frequency ToAs

* Observed in PSR J1939+2134 and J1643-1224

* For J1643-1224, DM correction increases the white
timing noise at 20cm by more than a factor of three

* Will limit use of very low frequencies for DM correction
unless scattering delay 1s separately measured

J1643-1224 Residuals - PPTA
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Summary

* DM variations are a major contributor to timing noise for
MSPs at GHz frequencies

* Best solution 1s to avoid them by timing X-ray, y-ray, or at
least relatively high radio frequencies >~ 3 GHz

* Observations at frequencies <~ 2 GHz must be corrected
using observations at lower frequencies

* Frequencies <~ 400 MHz problematic for all but low-DM
pulsars because scattering delays are starting to dominate

* With current systems, timing precision 1s generally limited
by precision and accuracy of DM corrections — main
motivation for development of ultra-wide-band receivers



