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Problem for demographics, system architectures etc.
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Our Goals

Astrometry

Anglo-Australlan Planet Search-_ "

. ~long term RV Study
(Wlttenmyer et al. )
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What We Can Do Now

Gaia DR3
Renormalised Unit Weight Error:

Difference

RUWE = \/ Z (xAL_xO)%”’—between data

o2 (N-5) and fit

\

Number of
observations

Astrometric
uncertainty

Sensitive to Gaia’s Baseline
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What We Can Do Now

Gaia DR3 Proper Motion Anomaly (Hipparcos-Gaia)
Renormalised Unit Weight Error:
5 Difference He
RUWE = Z (XAL=X0) “—between data \*A
0%(N-5) and fit
Astrométrlc Number of Huc
uncertaimnty .
observations

Sensitive to Gaia’s Baseline Sensitive to Longer Periods
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Types of Planets

Hipparcos-Gaia

Detection Likelihood ( Arbitrary Scale)
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Detection Likelihood { Arbitrary Scale)
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Detection Likelihood { Arbitrary Scale)
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Finding Orbital Parameters
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Finding Orbital Parameters

JAX/numpyro sampling
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Finding Orbital Parameters

Argument of pgriapsis

— 55

Reference
direction

JAX/numpyro sampling
4 )

RUWE
w, U

\_ /
Gaia DR3

200

Mass (M)
RUWI

300 1000 3000 10000

Period (days)

Alex Wallace 6



Finding Orbital Parameters

Argument of pgriapsis
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Finding Orbital Parameters

Argument of pgriapsis
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RV (kmis)
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Finding Orbital Parameters

JAX/numpyro sampling
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Finding Orbital Parameters

JAX/numpyro sampling
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RV (kmis)
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Epoch Data (DR4)

Example: HD 70642

Mp = 3.74 M;
P = 2196 days
e =0.045
i = 154°
2 =162°
w=216°
@0 ="—85+97
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Epoch Data Alone
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* RV/Gaia place lower/upper limits on mass
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* RV/Gaia place lower/upper limits on mass
* Combine to resolve mass-inclination degeneracy

10" -

Mass (M)}

10" -

10"

Ty




* RV/Gaia place lower/upper limits on mass
* Combine to resolve mass-inclination degeneracy

* Hipparcos is needed for longer periods
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Summary & Future

* RV/Gaia place lower/upper limits on mass
* Combine to resolve mass-inclination degeneracy
* Hipparcos 1s needed for longer periods

* Combined with epoch data, can accurately recover
mass, period

Alex Wallace

lass (M)

I

11




Summary & Future

* RV/Gaia place lower/upper limits on mass
* Combine to resolve mass-inclination degeneracy
* Hipparcos 1s needed for longer periods

* Combined with epoch data, can accurately recover
mass, period

* Required for studies of planet formation
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Summary & Future

‘
* Combined with epoch data, can accurately recover |
mass, period L} } 4 |

* Required for studies of planet formation

* RV/Gaia place lower/upper limits on mass ” . ' .
* Combine to resolve mass-inclination degeneracy f
* Hipparcos 1s needed for longer periods : L ﬁl @: . ‘.
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More results to come

Alex Wallace 11




	Slide 1: Characterising Planetary Systems in 3-D
	Slide 2: Mass-Inclination Problem
	Slide 3: Mass-Inclination Problem
	Slide 4: Mass-Inclination Problem
	Slide 5: Our Goals
	Slide 6: What We Can Do Now
	Slide 7: What We Can Do Now
	Slide 8: What We Can Do Now
	Slide 9: Types of Planets
	Slide 10: Types of Planets
	Slide 11: Types of Planets
	Slide 12: Types of Planets
	Slide 13: Types of Planets
	Slide 14: Types of Planets
	Slide 15: Types of Planets
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29: Some Results
	Slide 30: Some Results
	Slide 31: Some Results
	Slide 32: Some Results
	Slide 33: Some Results
	Slide 34: Some Results
	Slide 35: Epoch Data (DR4)
	Slide 36: Epoch Data (DR4)
	Slide 37: Epoch Data (DR4)
	Slide 38: Epoch Data (DR4)
	Slide 39: Epoch Data (DR4)
	Slide 40: Epoch Data (DR4)
	Slide 41: Epoch Data (DR4)
	Slide 42: Epoch Data (DR4)
	Slide 43: Epoch Data (DR4)
	Slide 44: Epoch Data (DR4)
	Slide 45: Epoch Data (DR4)
	Slide 46: Summary & Future
	Slide 47: Summary & Future
	Slide 48: Summary & Future
	Slide 49: Summary & Future
	Slide 50: Summary & Future
	Slide 51: Summary & Future
	Slide 52: Summary & Future

