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tssp = ttopo + teorr — AD/f(?bs + AR@ + Aﬂ‘ + AS@ + AE@

cf. Lorimer & Kramer 2005
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tsse = tiopo + teorr — AD/ frp € Ao + Ar 4+ Age + AE@
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mmm) Orbits of solar system bodies needed !

cf. Lorimer & Kramer 2005
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Predict positions and velocities of solar system bodies

‘ Numerical integration of planetary motion fitted to the observational data
mmm) SSE produced by JPL, IMCCE, ....

INPOP17a vs. DE436

A. Chalumeau
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> Mass constraints :
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e Planetary systems
» Asteroid-belt objects

> Limits on unmodelled object masses

> ULs on putative exotic object mass

cf. Caballero et al. 2018
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Systematic biases larger than the statistical uncertainty of the limits

SSE errors can mimic a GWB signal !

I | I I I I I
- = DE421 == DE435
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- BAYESEPHEM model (11 parameters) to marginalize A, over ephemeris uncertainties
mmm) G\WB constraint gets robust against SSE errors

=) Problem : Modelling SSE errors can absorb some of the GWB signal

cf. Arzoumanian et al. 2018
A. Chalumeau 8 MODE-SNR-PWN Orléans 2019



Characterization of the impact of SSE errors

J1909-3%44 (Wrms = 0.108 us) post—fit J1909-3%44 (Wrms = 0.267 us) post—fit

Postfit Residual (us)
Postfit Residual (us)

ol INPOP17a {4 o DE200 _

s s s s | . . \ s s s s I ' '
2005 2010 2015 2005 2010 2015

Year Year

e Production of perturbated SSEs
e Input perturbated SSEs in timing process

o Same for the full GWB search process
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Characterization of the impact of SSE errors
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 Production of perturbated SSEs ‘/
e Input perturbated SSEs in timing process

o Same for the full GWB search process
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—— Jup position pertubated at 1o

—— EMB position pertubated at 1o
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e PTA sensitivity limited by SSE imperfections

o BAYESEPHEM corrects SSE systematics but could subtract the sensitivity
> Essential to characterize properly the impact on PTA results

e Perturbated SSE produced thanks to A. Fienga - PTA-France group
collaboration

e Next steps :

> Study the effects on timing residuals and pulsar parameters
> Characterize properly the effects on GW search results

A. Chalumeau 12 MODE-SNR-PWN Orléans 2019
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