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Do you...

Want to perform

a survey?

Want to know
how not to use
data?

e

Want to assess if

a survey is

suitable for your
needs?

Referee papers
on any of the
above?
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Astro2020, cGoal 1:

“to understand the formation and evolution of planetary systems
as products of the process of star formation, and characterize
and explain the diversity of planetary system architectures,

planetary compositions, and planetary environments produced
by these processes”

Finding: " Current knowledge of the demographics and

characteristics of planets and their systems is substantially
incomplete.”




The problem is not that we don’t have enough

data...

NASA EXOPLAN Ef ARCHIVE

A SERVICE OF NASA EXOPLANET SCIENCE INSTITUTE

Home About Us Data Tools
5,933 643

Confirmed Planets TESS Confirmed Planets

07/17/2025 07/17/2025

~

Explore the Archive

Search

@© Advanced Search =

Optional Radius (arcsec)

‘ 8 Transit Surveys 130,041,578 Light Curves

> — in Aoril 2018. TESS i<
SUIVEYING Lic srny ror oor < yxar> [0
find transiting exoplanets around the
brightest stars near Earth.
@ Confirmed Planets
EER exorop-Tess

@ Project Candidates mmunity Candidates

TESS Kepler K2 KELT UKIRT

Support

EXOPLANET EXPLORATION
Planets Beyond Our Solar System

f &

Login

7,655
TESS Project Candidates
07/01/2025

= View more Planet and
Candidate statistics

-

Five Planets and Eight Spectra

June 26, 2025 « New Data

This week's release includes Kepler-725 c, a planet of 10 Earth masses
located in its Sun-like star's optimistic habitable zone, and spectra for
TRAPPIST-1 ¢, WASP-96 b, and the nearby sub-stellar object WISE J1049 b
(a.k.a. Luhman 16 b).

News= 1 2 3 4 Plots =




The problem is not that we don’t have enough

data...
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" Why don’t we have
fantastic demo-
graphics yet?
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Does the survey have:

Stated detection criteria (e.g. SNR threshold, number of transits, etc?)
Survey Which models are being fit to the data?
properties What is the observing baseline? Is it the same for every star or does it vary?
A quantified method for handling binaries/multiple star systems?
A DETECTION EFFICIENCY (false negative rate), and how is it measured?
Thompson+2018 https://github.com/hippke/tls
20:5 - _715 ;\tv:]efr;rimid?lransi(houlrg] " _ _‘15 ;iln?efr;:\ m\d?transli(huulrg) ”




) Does the survey have:

A large enough sample of stars, and clear selection criteria for those stars?
stellar Which stellar parameters are used, and is their provenance UNIFORM?
sample Which stars are removed from the final sample and why?

Quantified noise properties for the stellar sample?

IF thisis the only data used, are there sufficient targets for your science?

Zink+2021 1400{ e« K2 Target
0 ¢ Median CDPP
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Does the survey have:

Measured planet parameters, and how are they obtained?

UNIFORMLY derived planet parameters, and what models are used?

A catalog RELIABILITY? Is it measured or estimated? Does it include the
astrophysical false positive and instrumental false alarm rates?

Zink+2021 Thompson+2018
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@ Are thedata FAIR? .

@
Findable
Metadata and data should be
easy to find for both humans
and computers.

(D Interoperable () Reusable

Accessible

(Meta)data are retrievable by
their identifier using a standard
communications protocol;
metadata are available, even
when the data no longer are

(Meta)data use a formal, Metadata and data should be
accessible, shared, and broadly well-described so that they can
applicable language for be replicated and/or combined
knowledge representation in different settings, including

clear data usage license

https://www.go-fair.org/fair-principles/









V’ DON’TS

) | host the data on your institution’s server. The server will not
outlast your survey’s usefulness!

... invent a new data format or standard for yourdata. An
appropriate, open, free one already exists!

... throw data away without quantifying (and explaining) how/why!






Which planet catalog should I use
for demographics?

%K \ ‘ ﬁ (¢ \ 4 '\/. |

= . 2 ——
.M\ _

\

g N\ js

N |\
| 3 — =
R N Kepler The NASA Exoplanet Archive —
Survey properties | <& X
Stellar sample 7 X

lnercason | - e



Example survey design

Searchingfor | How many widely separated (20-200au) binary stars do we need to
Habitable survey for small, habitable zone planets to determine whether the
Exoplanets occurrence rate is similar to single stars?
with Relative
Astrometry (Important input to planet formation physics, and how to prioritize
(SHERA) binary stars with future missions like Habitable Worlds Observatory)
_ t = number of k = number of
" = occurrence rate targets | planets detected
8 1
N e
0.216 | 0.46 P(k events in interval t) = - Q
o [/ 43
Formulate your hypothesis, examine whether
0.025 | 0.001 the survey can test it
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@ Resources .

SIG#2 Report:
Enabling Exoplanet
Demographics Studies
with Standardized
Exoplanet Survey Meta-
Data

NASA Exoplanet
Archive Kepler
Mission Page

Teske, Wang,

https://www.go- Wolfgang et al. 2021,
fair.org/fair- Batalha, Wolfgang,
principles/ Teske et al. 2023




©  No manual vetting!

Utilize metadata!

@ CREDITS: This presentation template was
created by Slidesgo, including icons by
Flaticon, and infographics & images by Freepik

) Please keep this slide for attribution


https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
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