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Giant Planets Are Expected to Form Outside the Water Ice Line 

Credit: ESO/L. Calcada
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Giant Planet Occurrence Peaks Past the Water Ice Line 

Fulton et al. 2021
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Giant Planet Occurrence Peaks Past the Water Ice Line 

Fulton et al. 2021

Close-in GPs
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Planet-Disk Interactions / In-Situ Formation

Goldreich & Tremaine 1980

Lin & Bodenheimer 1996

Kley & Nelson 2012
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Planet-Disk Interactions / In-Situ Formation

Planet-Planet Scattering 

Eccentricities of Warm Jupiters Provide Migration Clues

Rasio & Ford 1996

Chatterjee et al. 2008
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Planet-Disk Interactions / In-Situ Formation

Eccentricities of Warm Jupiters Provide Migration Clues

Rasio & Ford 1996

Chatterjee et al. 2008


Marvin Morgan - On the Shoulders of Giants5



H
ot

 J
up

ite
rs

Eccentricities of Warm Jupiters Provide Migration Clues

Santos et al. 2004

Fischer & Valenti 2005

Endl et al. 2006

Johnson et al. 2010

Bowler et al. 2015

Pass et. al 2023

The underlying eccentricity distribution may 

be correlated with stellar host properties
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Fischer & Valenti 2005


Also see:

Santos et al. 2004

Johnson et al. 2010

Eccentricities May be Correlated With Host Star Properties
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Dawson & Murray-Clay 2013

Eccentricities May be Correlated With Host Star Properties
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Survey Goals:

• Uniform meta-analysis of WJ eccentricities. 

• Eccentricity as a function of , [Fe/H], and orbital separation.
M*

Exploring Warm Jupiter Migration Pathways with Eccentricities 
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Exploring Warm Jupiter Migration Pathways with Eccentricities 

Refit 

Orbits

Morgan et al. 2025, 2026a

~18,500 RV measurements

40 spectrographs

30+ years of RVs

194 host stars harboring 200 planets

Average of 70 RVs per system

Average baseline of 8 years
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M*
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Multi-hemisphere campaign

Habitable-Zone Planet Finder (HPF)

MINERVA-Australis

540 new observations

Target planets near periapsis

RV 

Campaign

Refit 

Orbits

Exploring Warm Jupiter Migration Pathways with Eccentricities 
Survey Goals:

• Uniform meta-analysis of WJ eccentricities. 

• Eccentricity as a function of , [Fe/H], and orbital separation.
M*

Morgan et al. 2025, 2026a
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Sample eccentricity posteriors

Hierarchical Bayesian Modeling 


, [Fe/H], and orbital separationM*

RV 

Campaign

Refit 

Orbits

Eccentricity 

Distribution


Analysis

Exploring Warm Jupiter Migration Pathways with Eccentricities 
Survey Goals:

• Uniform meta-analysis of WJ eccentricities. 

• Eccentricity as a function of , [Fe/H], and orbital separation.
M*

Morgan et al. 2025, 2026a
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Radvel; Fulton et al. 2018

Keplerian 

Orbit Fit and Model Selection 
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Orbit Fit and Model Selection 
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Radvel; Fulton et al. 2018

Keplerian Keplerian + Linear Trend Keplerian + Curvature

Orbit Fit and Model Selection 
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Uniformly Refit Warm Jupiter Orbits 
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Uniformly Refit Warm Jupiter Orbits 
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1. Constrain individual eccentricities for 

each warm Jupiter in the sample.

Recovering Underlying Distributions with HBM

Radvel ; Fulton et al. 2018
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1. Constrain individual eccentricities for 

each warm Jupiter in the sample.

2. Select underlying model

(Beta Distribution)

Recovering Underlying Distributions with HBM

Kipping 2013

Radvel ; Fulton et al. 2018
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1. Constrain individual eccentricities for 

each warm Jupiter in the sample.

2. Select underlying model

(Beta Distribution)

3. Adopt hyperpriors on the model


Recovering Underlying Distributions with HBM

Radvel ; Fulton et al. 2018

Kipping 2013

ePop! ; Nagpal et al. 2024
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Key Results from Exploring Warm Jupiter Migration with Eccentricities

Warm Jupiters are a Dynamically 

Hot Population  

Morgan et al. 2025, 2026a
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• of warm Jupiters have excited eccentricities (  > 0.1).73+3
−3 % e

• of warm Jupiters have eccentricities consistent with 
near-circular orbits (  < 0.1).
27+3

−4 %
e

Warm Jupiters are a Dynamically 

Hot Population  

Key Results from Exploring Warm Jupiter Migration with Eccentricities

Morgan et al. 2025, 2026a
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Metal-Rich Host Stars Harbor the 

Most Eccentric Warm Jupiters

See also Dawson & Murray-Clay 2013 


Key Results from Exploring Warm Jupiter Migration with Eccentricities

Morgan et al. 2025, 2026a
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Metal-Rich Host Stars Harbor the 

Most Eccentric Warm Jupiters

• Clear distinction with [Fe/H] 

• Insensitive to  and orbital separation M*

See also Dawson & Murray-Clay 2013 


Key Results from Exploring Warm Jupiter Migration with Eccentricities

Morgan et al. 2025, 2026a
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Stellar Mass Subsamples Orbital Separation Subsamples

Key Results from Exploring Warm Jupiter Migration with Eccentricities

Morgan et al. 2025, 2026a
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Dynamical Influence of Companions on Warm Jupiter Evolution
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Dynamical Influence of Companions on Warm Jupiter Evolution

Stellar Multiplicity

Ngo et al. 2017
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Dynamical Influence of Companions on Warm Jupiter Evolution

Stellar Multiplicity

Ngo et al. 2017
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Giant Planet Multiplicity

HD 156846

HD 12661

Morgan et al. 2025, 2026a
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Dynamical Influence of Companions on Warm Jupiter Evolution

Giant Planet Multiplicity

HD 156846

HD 12661

Morgan et al. 2025, 2026a

RV TrendsStellar Multiplicity

Bryan et al. 2016

Ngo et al. 2017
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Dynamical Influence of Companions on Warm Jupiter Evolution
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 : 30 days — 30 yearsΔt

TOI-558 HD 52265

Influence of Giant Planet Companions on Warm Jupiter Evolution
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Morgan et al. in prep

Longer Baseline

More Sensitive

Shorter Baseline

Less Sensitive

Influence of Giant Planet Companions on Warm Jupiter Evolution

RVSearch Rosenthal et al. 2021
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Longer Baseline

More Sensitive

Shorter Baseline

Less Sensitive

Not Detectable 
Not Detectable Not Detectable 

Not Detectable 
Not Detectable 

Not Detectable 

Influence of Giant Planet Companions on Warm Jupiter Evolution
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Attempt 1: Not Accounting for Sensitivity to an Additional Giant Planet 
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Attempt 1: Not Accounting for Sensitivity to an Additional Giant Planet 

Morgan et al. in prep

132 singles vs 68 multi’s
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Attempt 2: Accounting for Sensitivity to an Additional Giant Planet 
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Attempt 2: Accounting for Sensitivity to an Additional Giant Planet 

WJ
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Attempt 2: Accounting for Sensitivity to an Additional Giant Planet 

WJ
GP
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Morgan et al. in prep

Attempt 2: Accounting for Sensitivity to an Additional Giant Planet 

41 singles vs 56 multi’s

 Sensitivity 0.1—1AU
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Morgan et al. in prep

Sensitivity 0.1—5AU

Attempt 2: Accounting for Sensitivity to an Additional Giant Planet 

41 singles vs 56 multi’s

 Sensitivity 0.1—1AU
26 singles vs 49 multi’s
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Influence of Stellar Companions on Warm Jupiter Evolution

Morgan et al. in prep

165 singles vs 35 multi’s
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Distant Long-Period Planets and Stellar Companions to Warm Jupiters
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VLT/SPHERE

Ginski et al. 2021

0.63  at 40 AUM⊙

·γ = 13.49+0.35
−0.36 m s−1 yr−1
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VLT/SPHERE

Ginski et al. 2021

0.54  at 24 AUM⊙

·γ = − 113.77+0.23
−0.22 m s−1 yr−1
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·γ = 13.49+0.35
−0.36 m s−1 yr−1

VLT/SDI

Mugrauer et al. 2005
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VLT/SPHERE

Ginski et al. 2021

0.54  at 24 AUM⊙

·γ = − 113.77+0.23
−0.22 m s−1 yr−1

0.63  at 40 AUM⊙

·γ = 13.49+0.35
−0.36 m s−1 yr−1

VLT/SDI

Mugrauer et al. 2005

of systems hosting a warm Jupiter have a 

long-term RV trend or astrometric acceleration.
30 %

Morgan et al. in prep

Distant Long-Period Planets and Stellar Companions to Warm Jupiters
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Morgan et al. in prep
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Constraining Mass and Separations of Companions to Warm Jupiters

Octofitter G23H ; Thompson, Blakely et al. 2026
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Constraining Mass and Separations of Companions to Warm Jupiters
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·γ = 13.67+0.89
−0.91 m s−1 yr−1

HGCA = 9.89+0.52
−0.52 m s−1 yr−1

• [Fe/H] = 0.4 dex


• 0.49  ; M3V

• 14.56 pc

M⊙

Imaging a Hidden Super-Jupiter Accelerating HIP 79431
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JWST MIRI C4 GO 9091 PI: Morgan

·γ = 13.67+0.89
−0.91 m s−1 yr−1

HGCA = 9.89+0.52
−0.52 m s−1 yr−1

mp sin i = 13+29
−6 MJupa = 14+22

−8 AU

Imaging a Hidden Super-Jupiter Accelerating HIP 79431
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Imaging a Hidden Super-Jupiter Accelerating HIP 79431
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New cold, mature, super Jupiter imaged with 
MIRI similar to  Ind Ab. ϵ

Matthews et al. 2024
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• Scattering plays a dominant role in shaping the orbits of most warm Jupiters. 


• [Fe/H] plays a more dominant role than  or orbital separation. 


• The same mechanisms that transport WJs in single planet and star systems operate in 
multi-planet and multi-stellar systems


M*

Conclusions
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Influence of Warm Jupiters on Inner SuperEarths and SubNeptunes
12/200 systems
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Key Results from Exploring Warm Jupiter Migration with Eccentricities
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