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(not really Solar-System-like)

Planet Mass or Mass*sin(i) vs Orbital Period
exoplanetarchive.ipac.caltech.edu, 2025-01-31
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(not really Solar-System-like)

Cold jupiters open gaps in the disk,
reduce inward pebble flux

=> |lower occurrence of small planets

Lambrechts et al.

2019

Detection and Dynamics of Exoplanets (DDE)

Gas giant planets like Jupiter protect the

Super-Earths form on wide orbits then rocky planets from migrating super-Earths

migrate inward in the protoplanetary
disk and end up close to their stars

Building blocks of by Jupiter
t the rocky planets
Rocky/icy building |5

blocks | \‘\ ‘Q ’ *ﬁ""-
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100 million years later....
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Cold jupiters prevent migration of outer planetary cores

Super-Earths and
sub-Neptunes

Izidoro et al. 2022

=> no formation of inner super-Earths and sub-Neptunes

But other models make different predictions: no correlation
(e.g. Schlecker et al. 2021); positive correlation SP-CJ (e.g.
Chiang & Laughlin 2013)...

Migration of rocky/
icy bodies blocked
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Hierarchical Systems: observational constraints
Occurrence rates of outer giant companions (GG/CJ) in systems with know transiting/RV inner small

p|anets (SE/SP) Bonomo et al. 2025
40
Bryan & Lee 2024 C — —Merged RV sample \
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[Fe/H]<-0.1 -0.15[Fe/H]=0.1 [Fe/H]>0.1
Claims the giant planets are more common in systems
" [FeHl<-01 -0.1=<[FeH]<0.1 [Fe/H]>0.1 with inner super-Earths, not confirmed by other
studies.

Detection and Dynamics of Exoplanets (DDE) Unresolved topic! 5
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Occurrence rates of outer giant companions (GG/CJ) in systems with know transiting/RV inner small
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Gaia DR3: outer companions to known SP?

SP: PS100d,1<Mp<20M®
CJ: 1<a<10AU,05<M <20M,
(Bonomo et al. 2025)

Detection MAP on SP sample from
Bonomo et al. 2025: 240 systems with
detection transit/RV SP

Completeness to CJ = 2.1%

M[M/]

What can we expect from DR4?

Detection and Dynamics of Exoplanets (DDE)
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Gaia DRA4:

SP: PS100d,1<Mp<20M®
CJ: 1<a<1OAU,O.5<Mp<20MJup
(Bonomo et al. 2025)

- 0.8

Detection MAP on SP sample from
Bonomo et al. 2025: 240 systems with
detected transit/RV SP

Completeness to CJ = 44.9%

M[M/]
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Gaia DR4: expected CJ detections

SP sample from Bonomo et al. 2025
(B25): 240 systems with detected
transit/RV SP
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Gaia DRA4:

= Larger sample:
all SP (P>100, R >4 R )

from NASAEXxoplanetArchive:
=> 2437 systems
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Detection and Dynamics of Exoplanets (DDE) 1
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Gaia DR4: expected CJ detections

SP sample from NASAEXxoplanets:
2437 systems with detected transit/RV

SP @ injected
e detected

- 0.8

_ +2.5
Jcysp+Mixed = 12.5773%

Completeness to CJ = 15.3%

M[M/]

Jciisp+DRra = 13.2f%%

10° 2x10° 3x10°4x10° 6x10° 101

Detection and Dynamics of Exoplanets (DDE) alau]



PIANO NAZIONALE
DI RIPRESA E RESILIENZA

NextGenerationEU < < @ della Ricerca

++»_ | Finanziato , . Ministero ] .
+  » | dall'Unione europea dell’Universita l [taliadomani

Hierarchical Systems: observational constraints

0.6 = M,(Mg) < 0.8 0.8 £ M,(Mg) < 1.0 1.0 £ M,(Mg) < 1.2
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[Fe/H]<-0.1 —0.15[Fe/H]=0.1 [Fe/H]>0.1 [Fe/H]<-0.1 —0.1<[Fe/H]=0.1 [Fe/H]>0.1 [Fe/H]<—0.1 —0.1=[Fe/H]=0.1 [Fe/H]>0.1
Bonomo et al. 2025
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No very strong additional constraints on f(cJisp)

Detection and Dynamics of Exoplanets (DDE) 13 13
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Gaia DR4: huge statistical samples!

(Bonomo et al. 2025)

M, = 0.3 — 13 My, M, = 0.5 — 20 My,

d<200 pc, DR3 Mass, [Fe/H]
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0.6 = M,(Mg) < 0.8 0.8 = M,(Mg) < 1.0 1.0 £ M,(Mg) < 1.2

40 F ] 40 ] 50¢
o - - -Merged RV sample —~ - —Merged RV sample 5 S t - -Merged RV sample I
X F —SP sample X E —SPsample + X 405_ — SP sample ;
o 30F 1 o 30F 1 e i l
S ° | N
o F (0] : o 30;' £
c 20F {1 ¢ 20F -4, 4 €
() r ()] 8 ] [ il
= : = ; c 20F [ |
) - 3 [ = o
O - O b O 3
S 10f h 1 510} | 108 L _
- O N 3 Wh t
3 7 1] 38 EE S b

of =i of i ob L [

[Fe/H]<-0.1 —0. 1S[Fe/l-|]SO1 [Fe/l—l]>01 [Fe/H]<-0.1 —0.15[Fe/H]S0.1 [Fe/H]>0.1 [Fe/H]<—-0.1 —01S[Fe/H]SO1 [Fe/H]>0.1

Bonomo etal. 2025 |




Finanziato . . *
dall'Unione europea [taliadomani INAF

i PIANO NAZIONALE ’ DI ASTROFISICA
NextGenerationEU DI RIPRESA E RESILIENZA

o Gala DR4
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