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« End of Season Data Releases

1. Catalog of Transiting Planet Candidates from Searching Light Curves for
all 100 Million Stars
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« End of Season Data Releases

Catalog of Transiting Planet Candidates from Searching Light Curves for
all 100 Million Stars

Stellar Parameters for ~100 Million. Stars in the GBIDS

Supplementary Catalog of Transiting Planet Candidates with Eclipse
Measurements/Detections
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Catalog of Transiting Planet Candidates from Searching Light Curves for
all 100 Million Stars

Stellar Parameters for ~100 Million. Stars in the GBIDS

Supplementary Catalog of Transiting Planet Candidates with Eclipse
Measurements/Detections

« Comprehensive Completeness/Reliability Products
« Catalog of all Events (e.g., False Positives, False Alarms, etc.)
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xoplanet

' D,
Yiwei Chai (JHU)

18 mag star, Rp=5.4 Earth radii, Mp=28.9 Earth masses, Teq=3002 K NS posterior distributions

FO87 i
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eclipse
depth

~10 ppm err!
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injected recovered
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Able to distinguish Rp/Rs + Fp/Fs
depths between filters!

injected recovered . .
= = = Struggles with longer period + lower SNR planets

time [d] Also pretty computationally expensive...
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Able to detect more chromatic transits for clear atmospheres
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Orbiting M Dwarfs

» ~30 Confirmed Giant
Exoplanets around M-type
Stars

* GBTDS: Should find ~300-
1000 Candidates

* High SNR: Color Information?
* No Secondary Eclipses

® Mp (Transiting)

| = Mp (RVs + Astrometry)

A M,,sini ®V only)

Kanodia+2024
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Kepler-Like Occurrence [M/H]-Scaled Occurrence

Transiting Planets
in Roman

Transiting Planet Yield Assuming Kepler-Like Occurrence (F146<22)
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Stellar Mass [M,]
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i Hosts will be late M dwarfs
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0.1-0.3 Mg,
Periods from ~9-40 days

F146 = 18-21 mag,g
Distance: ~0.5-1.3 kpc

Tests on Simulated
Proxima Cen Light Curves
show our Pipeline is
Robust to Flares

Zoomed In
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lanets found in every Major
alactic Population:

* Bulge/Bar: ~69%

* Thin: ~13%

* Thick Disk/Thick Bulge: ~18%

NASA / JPL-Caltech / R. Hurt (SSC-Caltech) / R. Wilson (NASA GSFC) / B. Morris (STScl)




Super-Earths Sub-Neptunes
Jupiters Sub-Saturns

Demographics across all
major Galactic populations
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Planets found in every Major
Galactic Population:

* Bulge/Bar: ~69%

* Thin: ~13%

* Thick Disk/Thick Bulge: ~18%

With Metallicity Effects:
* Bulge/Bar: ~80%
* Thin: ~17%
* Thick Disk/Thick Bulge:
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Demographics across all
major Galactic populations

; Wi i By B g A TG
Planets found in every Major

Galactic Population:
* Bulge/Bar: ~69%

':

F

LML LN L L L L L Y L ) L

f
-

W

w, [mas/yr]

» Thin: ~13% 57 e R e

* Thick Disk/Thick Bulge: ~18% Fr ’ T ——
 With Metallicity Effects:

- Bulge/Bar: ~80% -
* Thin: ~17%

* Thick Disk/Thick Bulge:

[l [ |
-20 -15 -10
u, [mas/yr]

Shifting



Transiting Planet Yield Assuming Kepler-Like Occurrence (F146<22)
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Transiting Planet Yield Assuming Kepler-Like Occurrence (F146<22)
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Transiting Planet Yield Assuming Kepler-Like Occurrence (F146<22)
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Transiting Planet Yield Assuming Kepler-Like Occurrence (F146<22)
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Transiting Planet Yield Assuming Kepler-Like Occurrence (F146<22)
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Transit Sensitivity
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« Sensitivity to different
features
Mass vs. Radius
Mutual inclinations &
multiplicity
Coverage from 0-
infinity-AU for gas-
giants
» Same Stellar
Population at long

periOdS ‘ o Transit (ntran27) o Transit (ntran<7) Micr(;'l.eniing

Expected Number of Total Planets
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» TRExS will Produce a Catalo W|th (hopefully) everythlng you need

for Demographics and your Science

i * Roman Transiting Exoplanets have a lot of new science to offer

Demographics of Hot Jupiter Atmospheres: ~1000 eclipses
Demographics across Galactic Populations

Joint Demographics with Microlensing

And yes, even habitable zone planets!

: * By this time next year, Roman will be finished collecting data for
season 1 of the GBTDS.







D°epth of Transiting Planets Host Stars

July 10, 2024 Challenging Theory with Roman




D°epth of Transiting Planets Host Stars
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KO V: ~10-12 kpe
éOV 1~15 kpé

July 10, 2024 Challenging Theory with Roman
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BIG DATA

The Nancy Grace Roman Space Telescope will transmit
an unprecedented amount of data from its orbit a million
miles away from Earth. Scientists expect it to average
almost 1.4 terabytes each day, and after just five years
of observations, it should total 20,000 terabytes on MAST,
the Mikulski Archive for Space Telescopes. The Hubble
Space Telescope sends less than three gigabytes a day,
while in the same time even the James Webb Space
Telescope will send less than 60 gigabytes.

Hubble
| 2.7

Webb

Roman
1,375

Gigabytes per day sent to Earth

172 terabytes

Hubble's data archive
19390-2020

1,000 terabytes

Webb's data archive
after five-year primary
mission (projected)

20,000 terabytes (20 petabytes)

Roman's data archive
after five-year primary
mission (projected)




Shifting Landscapes in Astrophysics

3

SR RLT » -




©
N
(=]
(9]

July 13




o.
a.
(=]
(&}

|
=

1

-

Kepler

TESS (Kunimoto+2022)
Roman (Penny+2019)
Roman (staring)

| T N

15 20 25
J [mag]




)

t0+2022)
—— Roman (Penny+2019)
ing

imo

—— TESS (Kun
Roman (star

(2]
<C
4=

(%0]

0]

o

@

O

n
e

c

@
L

0

G
B
=
A
wn

2026

July 13




ICS

(72)
S
]
o
(@]
—
frar}
(2]
<
3
(%0]
()
Q
©
O
n
©
c
@©
-
o0
G
=
e
iy
%5}

, 2026

July 13




TESS Planets All Planets
Kepler Planets Planets w/ Rp<4Re

Roman Planets (x;;




a.
o
(]
(S

|
=

1

-

Shifting Landscapes in As
RN e O

Kepler

TESS (Kunimoto+2022)
Roman (Penny+2019)
Roman (staring)

20 25




(V)
]
o
£
©
(7]
-
o
=
©
i
a.
Y
o
c
o
-
+
O
©
-
.

| L L |
Gaia G-band
Magnitude Limit
R

Shifting Landscapesin As
" ERERTANIL T

16







I
fi

| Il
H H

|
M

i !\W | |

‘ L |




Shifting Landscapes in Astrophysics

3

SR RLT » -




Shifting Landscapes in Astrophysics

3

SR RLT » -







Brightness

EVERYTHING IS FOR YOU!
AND THIS ONE THING IS FOR HIM!
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