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Synergy with Gansicke et al. planet
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Problem:
Shrinking post-scattered orbits 1in short times

a2 2au—a < 0.1 au
e > 0.95 — e = 0.0

(One) solution:
Invoke chaotic tides

Stochastic orbital evolution which
occurs due to excitation of f modes
within the planet and the resulting
exchange of energy between those

modes and the angular orbital
momentum

Activates only for
highly eccentric orbits

Mardling (1995a,b)

Ivanov & Papaloizou (2004, 2007)
Wu (2018)

Vick & Lai (2018)

Vick, Lai & Anderson (2019)
Teyssandier, Lai & Vick (2019)



Chaotic tides examples
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Chaotic orbital evolution for exo—Jupiters
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Post-chaotic evolution
Veras & Fuller (2019)

Non-chaotic evolution
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Mode energy evolution for exo—Neptunes
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Interesting twist:
Planet potentially disruption

Number of thermalizations

10

S ~1 o0 ©

N O &= O

[E—

Veras & Fuller (2019)
(l(‘)ZIO au
4> 4> 4> 4> 4> < — DESTROYED
- | <« Light gas giant <
i 4
- <
1.10 1.20 1.30 1.40 1.50 1.60 1.70

Uu




Gravitational scattering inwards
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Physical properties of planet

Veras & Fuller (2020)
Boundary to initiate chaotic evolution around WD J0914+1914
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Follow-up studies of this system

—LExploring why no rocky pollutants

MNRAS 493, 46924699 (2020)
The white dwarf planet WD J0914+1914 b: barricading potential rocky

pollutants?

Dimitri Veras “12*

—Exploring stability regions of gas disc

MNRAS in press, arXiv: 2007.16174

Short-term stability of particles in the WD J0914+1914
white dwarf planetary system

2,3*.‘.
)

Euaggelos E. Zotos!, Dimitri Veras Tareq Saeed?, Luciano A. Darriba®®

—Exploring binary scattering

Stephan, Naoz & Gaudi (In Prep)



MNRAS 488, 153-163 (2019)
Survivability of radio-loud planetary cores orbiting white dwarfs
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Li, Ferrario & Wickramasinghe (1998)

Planet — =

Magnetic field

orbital motion



Radio-loud white dwarf planets

Veras & Wolszczan (2019)

ty = 10°'Pas

ty = 10%*Pas

1C V1SCOSsl1

Dynam

1C V1SCOSl1

Dynam

M = 5.0Mg

agp — 2'r[{oche

M = 0.5Mg

M = 5.0Mg

2"'Iloche

apgp —

M = 0.5Mg,

feo ll N ENNEEE
] |=leellole]  |~felokelo|e
of~| | |ofol~fe] |okololelo|e
~ ol |ofol~lolle] |ollellele
< ol Ikl ekl klele
O = oo ol |lolklelelele
< Qv -
ololelelle] 3okl ol 3 lolelelelele] § ol lele
< < o
~ - -
» < 3
| I |
- — e oI12_340566799
S S g
NEO | * O — N T * [O Sof ] (ad ee) (o3] (o)
afolofo|« | || o] ~ oo ko |on |
ool loler| |+ fol~fol|er] |kl lelole
o|+ lelolole] |~elelelle] okl lklele
. ol ool okl |ollelelele
ool okl okl |ollellele
T ON-C ™~ T ON-O ™~ 432101_._ 43210]_‘

!
[(w/8)/ (*&)] Boy

[(w/8)/ (*A)] B0y

[(w/S)/ (*&)] Bo

[(w/g)/ (*A)] Bo]

[((w/8)/ (*A})] 30|

[(w/8)/ (*4}] Bor

[((w/8)/ (*&)] Bo

~ilen II—Q_Q, - 4_5 ololol~
[+ s 1234_.36 oleke =zl
o~ 3456_7_7 ol lalale
20)1.._560 4._56_777 ..).677_./_7 00_99990;.
+|nloleleke 6_77_777 7777_7_7 9_99999
olololkelo ko 7_77_777 7777_7_7 9_99999
Q Q@ Q
oloclokelocko ._M 7_77_777 .m 777_/_7_7 .m 9_99999
= = =
~ =~ 1.
o S 2
[l | |
% 12300 .I.—n/_oodrao .3_66././00
— il = [ ol e I N 25 ) o S e e
234_..)6_/ en < in ko~ ~|eokolo o |e
<+ fofofe=[eo]eo e l=~leoleo leo ool lolole
e N S N e i~ |eo|eoles|eo |eo 9_99999
oo len ko leo leo fen oo oo len koo len fen 9_99999
cofeofoleoeofeo oo leo e ko leo feo 9_99999
- N - - - NN - ™ - MO N - -~

[(w/g)/ (*A)] 3ol

9

3 4 5 6 7 8

9

3 45 6 7 8

3 45 6 789

3 45 6 7 8 9

log (B, /G)

log (B, /G)

log (B, /G)

log (B, /G)



Radio-loud white dwarf planets

Survival imescales even longer from circuit breakage due to
magnetic flux tube twisting?

Lai (2012)
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