





s O SRR RS | IR

' r needed Infrastructure
,ﬁldentify Opportunities for New Science




Roman Estimated Yield
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Roman Estimated Yield
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Kepler -Like Occurrence [M/H]-Scaled Occurrence

Transiting Planet Yield Agsuming Kepleerike Occurrence (F146<22)

10°

103

10!
10°

103

(Ultra-) Hot Jupiter
Atmospheres

Demographics for | [ [ | |
Rare* Planetary
Systems

10t
S
Demographics across | | |

all major Galactic i !mﬁl-—l
10°
| ||

populations [

<2R, 2-4R, 4-8R, >8R, Total
Planet Radius

10!
105

103

Planet Yield Relative to Nominal Strategy




f’f.r O
¥
g

%% GBTDS Transit
s Opportunities

1. Demographics of
(Ultra-) Hot Jupiter
Atmospheres

2. Demographics for
Rare* Planetary
Systems

Demographics across
all major Galactic
populations

NASA / JPL-Caltech / R. Hurt (SSC-Caltech) / R. Wilson (NASA GSFC) / B. Morris (STScl)
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APlan for needed Infrastructure
Aldentify Opportunities for New Science

AForward Modeling to Measure Occurrence
Rates




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

ABulge/Bar: ~69%

AThin: ~13%

AThick Disk/Thick Bulge: ~18%
With Metallicity Effects:

ABulge/Bar: ~80%

AThin: ~17%

AThick Disk/Thick Bulge: ~3%
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Yield calculations are
complementary to

occurrence rate

calculations
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Number of Number of Stars Number of
Planets Searched for Planets

Planets oer Star

Fraction of
Planets
that are
detected

Yield = (=1@stars) x (~1planet/star ) x (~106®detected ) =
~10° planets detected




Number of Stars
Searched for
Planets

Total Number of
Planets (i.e., Yield)

Number of
Planets
around Star |

Probabillity that
planet | Is
detected
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Procedure

1. Gather a Sample of
Planet-Search Stars

2. Assign an appropriate number
of planets to each star based upon planet occurrence rates

3. Determine which planets will be detected.
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. Complications
AWe do not yet know what stars
Roman will search

Solution:

AEstimate the sample of planet
search stars using Galactic models
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Image credit:NASA/ESA/S. Farrell (University of Sydney)



The Milky Way Model
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3D Stellar
Density
Distribution

Catalog of synthetic stars
with apparent brightnesses
and fundamental parameters
(e.g., age, mass, radiusetc)

Draw from IMF,
Age, [M/H]
Distribution

Reddening and
Extinction

Stellar Evolution/
Isochrone Models

Stellar
Atmosphere




N : Number of Stars Searched for Plane
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— BGM1612
% Terry+2020
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~— BGM1612
—— Dust Only
% Terry+2020
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—— Dust Only
—— Dust+IMF
¢ Terry+2020

(*)
©
£
N
N
==
=r
=
O
©
N
P
©

=
(<)
[

w
(<]

mod/obs

16 18 20 22 24 14 16 18 20 22 24 14 16 18 20 22 24
I [Vega mag] J [Vega mag] H [Vega mag]




(<)

(<}

AF Dwarfs
[ M Dwarfs [ Subgiants
[ K Dwarfs [ Giants
1 G Dwarfs

F146 [AB mag]

Below 229 mag:
A ~10* Stars per arcmifi A ~1 Million AF Type

A ~81 Million Total
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A ~20 Million GType
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~4.9 Million M-Type
~450,000 M9V Type




Number of Stars Number of
Searched for Planets

Planet Z\ 7' - around Star |
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