
Hot Jupiters are not as Lonely as we thought
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INTRODUCED  BY

Joni  Mar ie Gut ierrez

A  JOINT  MEMORIAL

DECLARING  PLUTO  A  PLANET  AND  DECLARING  MARCH  13,  2007,  "PLUTO

PLANET  DAY" AT  THE  LEGISLATURE .

WHEREAS,  the state of  New  Mexico is a global  center  for

ast ronomy,  ast rophysics and planetary science;  and

WHEREAS,  New  Mexico is home to wor ld class ast ronomical

observing faci l i t ies,  such as the Apache Point  observatory,

the very large array,  the Magdalena Ridge observatory and the

nat ional  solar  observatory;  and

WHEREAS,  Apache Point  observatory,  operated by New  Mexico

state universi ty,  houses the ast rophysical  research

consor t ium ' s  three-and-one-hal f  meter  telescope,  as wel l  as

the unique two-and-one-hal f  meter  diameter  Sloan digi tal  sky

survey telescope;  and

WHEREAS,  New  Mexico state universi ty has the state ' s only
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independent ,  doctorate-grant ing ast ronomy depar tment ;  and

WHEREAS,  New  Mexico state universi ty and Dona Ana county

were the longt ime home of  Clyde Tombaugh,  discoverer  of  Pluto;

and

WHEREAS,  Pluto has been recognized as a planet  for

seventy-f ive years;  and

WHEREAS,  Pluto ' s average orbi t  is three bi l l ion six

hundred ninety-f ive mi l l ion nine hundred f i f ty thousand mi les

from  the sun,  and i ts diameter  is approximately one thousand

four  hundred twenty-one mi les;  and

WHEREAS,  Pluto has three moons known as Charon,  Nix and

Hydra;  and

WHEREAS,  a spacecraf t  cal led new  hor izons was launched in

January 2006 to explore Pluto in the year  2015;  

NOW ,  THEREFORE ,  BE  IT  RESOLVED  BY  THE  LEGISLATURE  OF  THE

STATE  OF  NEW  MEXICO  that ,  as Pluto passes overhead through New

Mexico ' s excel lent  night  skies,  i t  be declared a planet  and

that  March 13,  2007 be declared "Pluto Planet  Day" at  the

legislature.
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51 Peg b

Mayor & Queloz 1995



Super Earths
~50% of stars

Cold Jupiters
𝟏𝟎% of stars

hot Jupiters
𝟏% of stars



Competing Formation Mechanisms
Disk Migration High-e Migration

Prediction
Prediction



4/9/22, 6:24 PMLonely Planets: Hot Jupiters Are Isolated News and Research - Scientific American Blog Network

Page 1 of 5https://blogs.scientificamerican.com/life-unbounded/lonely-planets-hot-jupiters-are-isolated/

Life, Unbounded

Celebrate Math Awareness Month Shop Now

Lonely Planets: Hot

Jupiters Are Isolated

By Caleb A. Scharf on May 7, 2012

Hot Jupiters are special beasts in the exoplanetary
menagerie. These giant worlds orbit their parent
stars incredibly tightly, sometimes zipping around in
barely a day or two, and so close that they can
disturb the stellar atmosphere itself - as well as
throwing themselves at the mercy of gravitational
tides and scorching radiation.

They were also the very first type of exoplanets to be

Steffen et al. 2012



Huang et al. 2016

Warm Jupiters

Hot Jupiters

Confirmation of Hot Jupiters’ Isolation



Wasp-47 Kepler-730 TOI-1130

K2 Kepler TESS

Canas, Wang S. et al. 2018Becker et al. 2015 Hord et al. 2022
Huang et al. 2020

WASP-132

First Exceptions



Hord et al. 2021

Tess Survey: Hot Jupiters Are Still Lonely



Support High-e Migration
Disk Migration High-e Migration

Prediction
Prediction



Hard to detect longer period/inclined companion
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Transit Timing Variation (TTV)



Limitation for Previous TTV Search

Steffen et al. 2012Q1-6

Q1-17 This work



After some careful searches and 
rigorous validations...



Wu, Rice, & Wang S. 2023

16 Validated Detections

2 Hot Jupiters 14 Warm Jupiters
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Credit: gaussianwaves.com

After some statistical calculations…



Intrinsic fraction of Jupiters with nearby companion

Wu, Rice, & Wang S. 2022

Hot Jupiters Warm Jupiters

Key result

>12%±6% > 70%±16%



Competing Formation Mechanisms
Disk Migration High-e Migration

Prediction
Prediction



Not all from High-e Migration
Disk Migration High-e Migration

Prediction
Prediction
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