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Planets: bies from K2
for the JWST .



M Dwarfs: Runts of the Litter
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M Dwart Planets

Microlensing

adapted from Clanton et al. 2014b data: NASA Exoplanet Archive



M Dwart Planets

Understanding M dwarf planet demographics
requires a multi-faceted observational approach

10° 107" 10° 10" 10°
a [AU]

adapted from Clanton et al. 2014b data: NASA Exoplanet Archive




M Dwart Planets

Understanding M dwarf planet demographics
requires a multi-faceted observational approach

Studying young M dwarfs provides access to
voung planets at key times in their evolution

adapted from Clanton et al. 2014b data: NASA Exoplanet Archive



Young M Dwarfs Near the Sun
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Young M Dwarfs Near the Sun
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Young M Dwarfs Near the Sun
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Open Clusters with K2
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K2 has observed several open clusters with wide
spanning ages - search for planets transiting M dwarfs

http://keplerscience.arc.nasa.gov/k2-fields.html
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Observed by K2in Campalgn 5



EPIC 211916756
K2 Campaign 5

DSS1 Red, 1954 DSS2 Red, 1989
EPIC 211916756, KEPMAG=15.5
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Praesepe member with >99% prob.
(Kraus & Hillenbrand 2007)

Obermeier et al., 2016, submitted



EPIC 211916756
| Ight curve

.
=
o
o

Normalized Flux

2340 2350

BJD_TBD - 2454833

ormalized Flux

Hours From Mid-Transit

From spectroscopy - host star is M3 dwarf, Rstar = 0.4 Rsun
Planet validated using RV and photometric follow-up
Rplanet = 3.47 Rearth

Obermeier et al., 2016, submitted



Obermeier et al.,

A Trend in Radii”
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A Trend in Radii”

* EP'C 21 191 6756b USco1610b USco1610b
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Young planets transiting M dwarfs have large radii:
still contracting?, internal heat?, active host stars?

Obermeier et al., 2016, submitted
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Young M Dwarfs Near the Sun
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Young M Dwarfs Near the Sun
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Young M Dwarfs Near the Sun
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Planet Imaging with the

HWHM = 0.40” HWHM = 0.64” HWHM = 0.82” HWHM_=0.27"  HWHM_ = 0.58”
(6AD@21pm) (BMD@3.35pum) (6AD@4.3pm) (4D @2.1pm)  (4M/D @ 4.6 pm)

6.5m space telescope with coronagraphic imaging
NIRCam - 2-5 ym, MIRI - 11-23 pm

Krist et al. 2007
Beichman et al. 2010



Planet Imaging with the
JWST
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Krist et al. 2007
Beichman et al. 2010



Planet Imaging with the
JWST
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NIRCam, A~4 pm MO @ 10 pc

Krist et al. 2007
Beichman et al. 2010



Planet Imaging with the

Krist et al. 2007
Beichman et al. 2010
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Planet Imaging with the
JWST
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Krist et al. 2007
Beichman et al. 2010



Planet Imaging with the
JWST

20" (~12 mm)

HWHM,_ = 0.58”
(4\/D @ 4.6 pm)

5

2M -
o) Coronagraph (subtracted, terrestrial sky background ) ‘ ag I n g

—

No coronagraph

IWA (roll subtraction)

Contrast for SNR

&  JWST has excellent

NIRCam, A~4 pm iImaging sensitivity.

Krist et al. 2007
Beichman et al. 2010



Planet Survey Simulations
Compared VLT/NaCo and JWST/NIRCam @~3.5 pm

50 closest M’s from young moving groups
-Distances <26 pc

* Simulations follow Re




Simulation Results: |deal Single Star
-150 Myr M5 @ 14 pc-

VLT/NaCo JWST/NIRCam
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Separation (AU)
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Simulation Results: |deal Single Star
-150 Myr M5 @ 14 pc-

VLT/NaCo JWST/NIRCam
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Simulation Results: |deal Single Star
-150 Myr M5 @ 14 pc-

VLT/NaCo JWST/NIRCam




New Parameter Space with the JWST

Direct
Imaging

Microlensing

adapted from Clanton et al. 2014b data: NASA Exoplanet Archive



New Parameter Space with the JWST

Microlensing

adapted from Clanton et al. 2014b data: NASA Exoplanet Archive



New Parameter Space with the JWST

Microlensing

JWST NIRCam can test
microlensing mass function at wider
separation; sensitivity to detect first young
Saturn and Neptune analogs

adapted from Clanton et al. 2014b data: NASA Exoplanet Archive



summary

M dwarfs offer unique population for young exoplanet studies

e KZ2discoveries of transiting planets in open clusters hint at
trend in young planet radil
e KZ2searches ongoing
o Spitzer follow-up
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JWST Targets: Young M Dwarfs

eCompiled all K5 - M9 members of the youngest moving
groups @<100 pc

¢ 338 systems vetted for known binaries

e|ncludes CASTOFFS survey stars

(Schlieder et al. 2016, in prep)
Young Moving Group Sample Distributions
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Simulations: 10-150 Myr MG sample
-50 M dwarfs @<26 pc-

VLT/NaCo JWST/NIRCam
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