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How do giant planets affect the habitability of a
(terrestrial) planet?

giant planets play a
central role in the delivery
of volatiles to terrestrial

planets (e.g.. Quintana & Lissauer
(2014), Sanchez+(2018))

Credit: NASA/Brian Brondel (lic. under Creative Commons)
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How do giant planets affect the habitability of a
(terrestrial) planet?

giant planets play a stopping the influx of pebbles
central role in the delivery from the outer disc, possibly
of volatiles to terrestrial preventing the early formation
planets (e.g. Quintana & Lissauer of terrestrial planets (..
(2014), Sanchez+(2018)) Ormel+(2017))

Credit: NASA/Brian Brondel (lic. under Creative Commons)
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How do giant planets affect the habitability of a
(terrestrial) planet?

giant planets play a stopping the influx of pebbles
central role in the delivery from the outer disc, possibly
of volatiles to terrestrial preventing the early formation
planets (e.g. Quintana & Lissauer of terrestrial planets (..
(2014), Sanchez+(2018)) Ormel+(2017))

through their location in a system

Credit: NASA/Brian Brondel (lic. under Creative Commons)
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X-RAY OBSERVATIONS OF GIANT PLANET-HOSTING STARS

We constructed a catalog containing the X-ray luminosities as well
as basic properties of more than 200 giant planets and their host
stars, being the most extensive of its kind currently available.
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X-RAY OBSERVATIONS OF GIANT PLANET-HOSTING STARS

For this purpose we have used archival Chandra, XMM-Newton
and ROSAT data to calculate source fluxes and luminosities.
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THE DEMOGRAPHICS OF GIANTS

Confirmed Planets
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THE DEMOGRAPHICS OF GIANTS
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THE DEMOGRAPHICS OF GIANTS
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THE DEMOGRAPHICS OF GIANTS

L R B S L B A B A
K ¥ MpL > 0.1 Mywp -
s - -
100 —
c
- I o i
3 mountains
o0 -
TS 10 10° 10] 10° 10°
‘desert Semi-Major Axis [AU]

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

KRISTINA MONSCH - UNIVERSITATS-STERNWARTE DER LUDWIG-MAXIMILIANS-UNIVERSITAT MUNCHEN - MOUNTAINS AND DESERTS IN THE DEMOGRAPHICS OF GIANTS



THE DEMOGRAPHICS OF GIANTS
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P H UTU EVAPO RATI 0 N Photoevaporative flow

photoevaporation opens a Armitage (2010)
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P H UTU EVAPO RATI 0 N Photoevaporative flow

photoevaporation opens a Armitage (2010)
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DISC DISPERSAL & GIANT PLANET MIGRATION

Different photoevaporation profiles lead to completely
distinct orbital configurations of giant planets!
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DISC DISPERSAL & GIANT PLANET MIGRATION

Different photoevaporation profiles lead to completely
distinct orbital configurations of giant planets!

Jennlngs et al (2018)
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DISC DISPERSAL & GIANT PLANET MIGRATION

Different photoevaporation profiles lead to completely
distinct orbital configurations of giant planets!

o Jennlngs et al (2018)
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X-RAY OBSERVATIONS OF GIANT PLANET-HOSTING STARS
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PRELIMINARY NUMERICAL RESULTS

1D planet population synthesis using the viscous evolution code
SPOCK (Ercolano & Rosotti, 2015)

1D population synthesis for a 0.7 M, star
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PRELIMINARY NUMERICAL RESULTS

1D planet population synthesis using the viscous evolution code
SPOCK (Ercolano & Rosotti, 2015)

1D population synthesis for a 0.7 M, star
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THEORY VS OBSERVATIONS

1D population synthesis for a 0.7 Mg, star
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THEORY VS OBSERVATIONS

1D population synthesis for a 0.7 Mg, star
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PRELIMINARY NUMERICAL RESULTS

1D planet population synthesis using the viscous evolution code
SPOCK (Ercolano & Rosotti, 2015)

1D population synthesis for a 0.7 M, star
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THEORETICAL PREDICTIONS OF OBSERVATIONAL FEATURES

1D population synthesis for a 0.7 Mg, star
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THEORETICAL PREDICTIONS OF OBSERVATIONAL FEATURES

1D population synthesis for a 0.7 Mg, star
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THEORY VS OBSERVATIONS

Caution!

This plot is the result of very specific initial conditions!
Little changes in the initial setup can have drastic effects on the

outcome!
Lot 1D population synthesis for a 0.7 Mg, star
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SUMMARY

Credit: NASA/Brian Brondel (lic. under Creative Commons)
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SUMMARY

» We constructed a catalog
containing the X-ray luminosities
of giant planet-hosting stars

Credit: NASA/Brian Brondel (lic. under Creative Commons)
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SUMMARY

» As a first application, we searched for

» We constructed a catalog a possible imprint of XPE of planet-
containing the X-ray luminosities forming discs onto the present-day
of giant planet-hosting stars semi-major axis distribution of the

observed giant planets

Credit: NASA/Brian Brondel (lic. under Creative Commons)
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SUMMARY

» As a first application, we searched for

» We constructed a catalog a possible imprint of XPE of planet-
containing the X-ray luminosities forming discs onto the present-day
of giant planet-hosting stars semi-major axis distribution of the

observed giant planets

» A suggestive void has been found, which would be expected
If photoevaporation played a dominant role in the migration
history of these systems

Credit: NASA/Brian Brondel (lic. under Creative Commons)
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https://commons.wikimedia.org/wiki/File:Protoplanetary_disk.jpg

SUMMARY

» As a first application, we searched for

» We constructed a catalog a possible imprint of XPE of planet-
containing the X-ray luminosities forming discs onto the present-day
of giant planet-hosting stars semi-major axis distribution of the

observed giant planets

» A suggestive void has been found, which would be expected

If photoevaporation played a dominant role in the migration
history of these systems

OUTLOOK ~

‘ More deta|led 1D AND 2D simulations are reqmred to fully explore the j
; underlying mechanisms. Future work will therefore include an adequate
| parameter—spac:e mvestlgatlon constralned by the observatlons

e ———— __———‘_e:—L—~—

Credit: NASA/Brian Brondel (lic. under Creative Commons)
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TIME EVOLUTION OF THE STELLAR X-RAY EMISSION

Tu et al. (2015): The order of different evolutionary tracks for
Lx remains the same for t ~ 5-1000 Myr

100 |

- Tu et al (2015) OF
T 10 100 1000 1 10 100 1000
Age (Myr) Age (Myr)
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