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Introduction

Analytical Framework

Method
Convergent Migration can lead to MMR trapping

Low-mass planets embedded in protoplanetary disks interact with sur
rounding disk gas and undergo type I orbital migration. Resonance ca
pture can be a natural outcome of the planet pairs featured by converg
ent migration. The key question is to understand under which conditi
on this capture can occur and its following dynamical evolution.

I. In which condition can planets be trapped in MMR ?

II. Are traps stable or unstable?

For low eccentricities, the dissi
pative effect of planet-disk inter
action can be parameterized by:
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−�   is the relative angular mome
ntum damping rate for convergent 
migration, and �� = ��,� = ��,� re
presents the eccentricity damping 
timescale.

We treat �� and �� as free but con
stant parameters and focus on the 
following two questions:

I. resonance trapping requires both relatively weak 
eccentricity damping and slow migration.

II. After trapping, the stability of the system weakens as 
��/�� decreases

No Trap
The planets directly bypasses th
e resonance. 

Stable Trap
The planets get locked in resonan
ce, and the system’s orbital param
eters converge towards an equilib
rium value. 

EscapeOverstable Trap
The planets are locked in resonan
ce with librating resonant angles, 
and the system’s orbital paramete
rs librate around equilibrium valu
es with finite amplitudes

The planets are temporarily trap
ped in resonance. The system’s 
orbital parameters initially librat
e around equilibrium values wit
h growing amplitudes, and event
ually leading to escape.

III. After trapping, the stability of the system weakens 
as mass ratio � increases
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