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Pascucci et _al. 2019 using Kepler dr25

The ng Problem

Ng : the frequency of Earth-sized planets in the Habitable Zone (0.9 — 2.2 Pg; 0.7 — 1.5 Rg) of a Sun-like star
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The Population of Small, Short-period Planets

Kepler dr25 Fultqn et al. 2017 - ‘
| Super Earths Sub-Neptunes
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Possible explanations:
e XUV Photoevaporation (Owen+Wu 2013, 2017)
e Core-powered Mass Loss (Gupta+Schlichting 2019, 2020)
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Impact of Stripped Cores on N

\../

Pascucci et al. 2019 usjng Kepler dr25
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The population of short-period small (<1.8 Rg) planets maybe contaminated by
the stripped cores of once sub-Neptunes and hence is not representative of
planets that formed like Earth
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The Transiting Exoplanet Sky Satellite (TESS) Mission

NASA TESS's View
of the Sky
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Detections of young planets with K2+TESS
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Finding Planet Candidates

pterodactyls
Python Tool for Exoplanets: Really Outstanding Detection and Assessment of Close-in
Transits around Young Local Stars

Extract Light Vet exoplanet
Curves from . Search for candidates Fit phase-folded
Detrend Light ] : )
Full Frame Curves usin Planets using using EDI- light curve
Images using } 8 TLS Vetter and using EXOTIC
Wotan : :
eleanor (Hippke+ 2019) (Hippke+Heller triceratops (Zellem et al.
(Feinstein+ oA 2019) (Zink et al.. 2020)
2019) Giacalone et al.
pApI0)
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Our (Current) Sample of Young Stellar Clusters

60° S/

Cluster /Moving Group | Dist (pc) | Age (Myr) | Obs/Total
THA 4613 4544 201/214
IC 2602 14645 4677 502/504
UCL 13020 162 719/937
UMa ~25 414423 16/17
PiEri 80—226 120 153 /254

Distance, age, and membership are from
Gagné et al. (2018) and Babusiaux et al. (2018)

Monday, January 10, 2022 ExoPAG 25 8



(in days

ime

“”“Hﬂ’\
ﬁnl!ul.o.hl.-‘
l-lo“-l.l-.-..o.lul‘
-‘0 b A TR T -
.I.-t-l-o..'
‘oo.ln.l.....'
™ -—are b -tonuibe |
P See v ae
- e I

ith eleanor

<
5

Iime

.‘.O--.. ats

s

(LA T ) PO,
- cuoooo‘l.l-'

SErt s s ramem

-Q-.’.‘l.‘.l LA

el s o te 204 man

cem - S eaat e ll.ll‘

g . 0 oo
‘oﬁo:uo-o-‘o--.l‘_'
P S e et e eees see
- a8 A8 At » 0000!,

wans ey,

‘-..'

W 2
-
O

ExoPAG 25

St aee sase

un -
o b
o o
o =]

Xn|4 454

Extract

-|prtett.
-l 0,
i I Y

P A L L

.o
‘ul-o---:c- sl tAbe

-
RN JUR g

Step 1

Im

'-l.. .
‘-ooa Sl tee
ot 4 S F AT T

a--

sssssd bice
au.l....a T e
PEL L R S
fn.n..‘
"...!J.!l-

Xn|4 454

Monday, January 10, 2022



Step 2: Detrending with Wotan
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Step 3: Search and Vet Planet Candidates

e Search: SDE > 7; snr >7 with transitleastsquares (TLS)

* \etting:

Orbital Period # stellar

, At least 2 transits with data Tdur (obs) ~ Tdur (exp)
rotation rate

No secondary transit
Individual Transits > 7 SDE events at half times the
detected period

Consistency in individual
transit depths
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Nardiello et al. 2020

Residuals

Relative Flux

Result 1: Recovery of Known Planets
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Newton et al. 2019
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Result 1b: Recovery

Newton et al. 2021
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Result 2: Detection Efficiency
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Fernandes et al. 2022 (in prep)
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Summary & Future Work

A closer look at Kepler’s Gyr short-period exoplanet population revealed the radius valley i.e. o
a much lower frequency of planets with ~1.8Re rather than ~1.3Re (super-Earths) or ~2.4Re
(sub-Neptunes). Since this feature is thought to be evolutionary, it suggests that the
primordial population could be very different than Kepler’s Gyr population.

Planet Radii (Rg)

1 10 100 ljvr
Period (days)

Therefore, in order to understand what the primordial population of short-period planets
looked like, we need to detect planets in young stellar clusters. My pipeline,
pterodactlys, has been optimized to be able to detrend young light curves from TESS
FFls.

)
2
S

©
-4

.
o
]
purt
0
<z

v
2
S

]
-4
=

9]

c
8
o

Orbital Period [day]

Next steps:

e Search and vet planet candidates in nearby clusters and moving groups + Community Follow-up of planet candidates
* Uniform characterization of stars in young clusters

* Occurrence of short period planets in young stellar clusters
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Step 4a: Flux Contamination
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* Queries Gaia DR2 for nearby sources
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Step 4b: Vetting the Phase-folded Light Curve

460950389 460950389 460950389
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Comparison of Planetary Parameters
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