











Light bending by Jupiter quadrupole
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Objectives

- Evidence the quadrupole light deflection on stars seen around Jupiter
Stars can be observed very close to the limb of Jupiter

- din < D arcsec
Same stars are observed at other epochs without Jupiter
Astrometric effect is included in the data modelling

- it is superimposed to the monopole deflection
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oP,, og, > = (simplified formula)
c

Some mission parameters are optimised for this experiment

We hope to detect the deflection to 5o
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* Two free initial conditions
* Extensive simulations of Jupiter observation

* Analysis of the nearby starfield

Merit Function 0.25x0.25 deg - No straylight dpi,=2"
Origin SL on 01 Sep 2013
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Proper motions seen as a vector field on S,
Applicable to stars and QSOs

Expansion in Vector Spherical Harmonics T, , S,

=L m=l

V(a? 5) = Vaea + V5e5 = Z Z(tlmTlm T Slmslm)

=1 m=-1

[=1-8S,, Global rotation

[=1-T, Solar system acceleration
[>1-S, &T,  Stochastic field of GW
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Inertial system materialised to 0.2 pas/yr

f, COSO = @, SINOCOSQA+w,SINOSINA — @, COSO
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Gaia
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I'/c 10 0.2 yas/yr -T to 1x101 m/s2 ~ 1/100 of Pioneer acceleration
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* A GW of strain A and frequency w propagating in the direction = 90°

1 . D i
1 =—awmhsinol cos 5(005 2006 +sin2a ea)

2

* Gaia can constrain the flux at very low frequencies (<10-8 Hz)

credit : S. Klioner
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EIH equations with Mg > M, V « V,
- Heliocentric form

- good for gravitation on asteroids and comets

d’r B k*r Newton Sun
ar P _ _
r—r r
2 P p
—k ZMP R Newton planets
‘r— rp‘ r,
k2 kZ

F| 20+ A==y Dre 214 )0t | Einsteins PN

2T GM

Aw = ol [ (7 + /) T +2(1+ 7)] Precession per orbit
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About 350,000 planets observable with Gaia

Accurate astrometry corrected for phase effect

~ 60 observations each over 5 years

Accurate orbits determined with Gaia data

Perihelion precession included in the dynamical model

o674 GM 37 J,R’
Aw = 2N 2 2 212
a(l—e’)c” a"(1-¢e)
L 382 0.04(J, /107°)
2 (1-¢?) a2 (1-¢2)?

A=Q2y—B+2)/3

mas/yr (a in AU)

Q2C6, Nice, 15 October 2013

() Qbsenvatoire



Perihelion Precession : edw/dt

Mercury (88 mas#yr)

eccentricity

Parameters fitted with Gaia
- PPN B, Solar J2, G/G

EXP@CTed pr'CCiSion () ~ 103 t0 5 x 104 (Hestroffer et al.)

Q2C6, Nice, 15 October 2013




] === e e T H_.'ﬁ‘\'._..\ e e e e Ve S s [ [y Es sy e T
| ———omh . — 1]
e = wor A ——- -

I hl \\\ IH ‘ﬂ

__,_.__._.-.—-nl—

) i

<. K




PAC

Deflection of Light
- Monopole from the Sun: o, ~ 10 factor 20 improvement

- First detection around planets of relativistic effect
*Monopole from Jupiter to 10-3 , quadrupole light deflection to S/N~ 5

Precession of perihelion of minor planets
- several 10s planets with large eccentricity
- o5~ 103 Gypye ~ 107 6/6 ~ 1012 /yr
Global pattern with proper motion of quasars
- acceleration of the solar system wrt QSOs = o,/a<0.1

- improved estimates of the stochastic background of low
frequency GW : a 100 times improvement to best estimates

Astrometry of relevant source for relativistic modeling
- QSO0s, CygX1
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http://www.esa.int/esatv/Television + web streaming



http://www.esa.int/esatv/Television

