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SURVEY OVERVIEW \‘

Duration 3 years
Method Doppler spectroscopy
Sample 47 Sun-like SP-hosting TESS stars
Objective Determine P(CJ | SP)

Result P(CJ | SP )=30+10%, P(CJ ) = 16+2%




The Distant Giants Survey N

MOTIVATIONS

01. Resolve theoretical disagreements about the
relationship between CJ and SP planets

02. Develop an understanding of the CJ-SP
relationship for future habitability studies
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SURVEY DESIGN

01. Begin with 47
SP-hosting at least
one transiting planet
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02.Monitor with monthly
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R precision for 3 years
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DETECTIONS
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RV detection
Transit detection
Survey TOI
= Survey TOIl with trend
B Survey Distant Giant

01. 4 new distant giants
with fully measured
orbits

02.6 RV trends which
could be planetary
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RESULT: a possible enhancement of CJs in
SP systems
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FUTURE DIRECTIGONS: 47 targets - 200 \‘

Distant Giants 2.0 01. TESS pool has
(200 systems) ¢ quadrupled since

2020

New TESS targets
(145 systems) 02. 4x the targets

would shrink errors
from 10%-5%

501 All past studies .
55 syst — .
i e"’ 03.More efficient

spectrographs:
NEID, MAROON-X,
KPF

=
o
(@)

Cumulative number of planets




A

The Occurrence of Giant Planets and Brown
Dwarfs from RVs and Astrometry

Van Zandt et al. [submitted)
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Super-Jupiter and Brown Dwarf Occurrence from the CLS

CLS REFIT: ~half of Doppler BDs are stars

CLS Catalog: M.sini vs. M. CLS Catalog: M. Posteriors
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Super-Jupiter and Brown Dwarf Occurrence from the CLS

CLS REFIT: the BD desert extends to 10 AU

Occurrence rates for P<5 yr Occurrence rates between 1-10 AU

Planetary Brown Dwarf ! Stellar
|
Companions Companions | Companions

BD occurrence
between 1-10 AU is
~0.9+0.5%

Corrected Less Biosed Sample ‘

Detected Doppler Companions (P < 5 years)

/" /"] Subset Not Monitored by Exoplo:nel Surveys
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KEY TAKEAWAYS

A

01. Measuring P(CJ|SP] is important, but difficult due to sample size and purity
02. We found that P(CJ|SP)=30+10%, a ~1.50 enhancement
03. sin(i) contamination can be highly relevant for rare objects like BDs
04 The BD desert extends to at least 10 AU

The semi-major axis distributions of planets/BDs do not indicate a sharp
05 divide




SUPPLEMENTAL - no sharp

planet/BD transition evident from mass
and SMA distributions
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SUPPLEMENTAL - true mass distribution

is consistent with Fulton et al. [2022)

Msini = 0.1-18.9 M, (Fulton+2022) M =0.8-80 M, (Van Zandt submitted)
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Both distributions show a peak between 1-10 AU followed by a marginally significant
fall-off at a>10 AU




SUPPLEMENTAL - survey criteria N

Table 1. SURVEY CRITERIA

Parameter
Photometric

Declination > —30°
V - 13.0
Evolutionary State MS or SG
RUWE 2
Rp < 22 Rg
Transit Pipeline
SNR > 10

> 5 or sep >

Detection Significance
Close Companion AV
M,
Ter

vsini

< 6500 K

log Rk

Note—Filters applied to 2045 TESS systems to produce the Distant Giants
Chontos et al. (2021). Although other filters were applied to produce the TKS
s target selection process. MS and SG refer to main sequence and subgiant stars, respectively.

in our survey

AV >

Distant Giants Survey

Manual Spectroscopic

SPOC
MES > 12

5 or sep > 4

50 K
< 5.0 km/s
-4.7
mple. TKS filters are taken from
sample, we show only those used




SUPPLEMENTAL - observations ﬂ

Increasing
- RA
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01. 3.5-year survey
duration

02. 4000+ RV
observations

year-round observing for 3.5 years




SUPPLEMENTAL - trends
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SUPPLEMENTAL: dynamical correlations

Confirmed planets

Confirmed giants
(€avg =0.25 £ 0.09)
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1) CJs may have shorter-period companions 2) CJs may have lower eccentricities




SUPPLEMENTAL - completeness !

Completeness to full orbits Completeness to trends
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SUPPLEMENTAL - completeness !
ds

Sensitivity to complete orbits Sensitivity to tren
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SUPPLEMENTAL - occurrence
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