
Exocomets and minor bodies 
Studies across the spectrum

Isabel Rebollido Vázquez ExoPAG meeting
Jan. 7th 2023



NASA/JPL

2

Artist impression of planetary system

Introduction
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Williams&Cieza,11

mid/far-IR

Planet formation process

Debris disks
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Matthews+14Configuration of planetary systems

Debris disks
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Moor+17Emission CO lines  
Outskirts of the system 
~10 K

Gas in Planetary Systems
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Montgomery&Welsh12
Absorption CaIIK (3933.66 Å) 
Inner regions 
~1000-2000 K

Gas in Planetary Systems
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Most of the gas is cleared after the protoplanetary phase

Gas in Planetary Systems

Primary origin

Remnants of 
protoplanetary phase

Kospal+13
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Most of the gas is cleared after the protoplanetary phase

Secondary origin

Stellar processes Collisions

Evaporation

Kral+17,19

Gas in Planetary Systems

Primary origin

Remnants of 
protoplanetary phase

Kospal+13
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Ferlet+87

β-Pic

CaIIK (3933.66 Å)

Exocomets
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Ferlet+87

β-Pic

CaIIK (3933.66 Å)

Exocomets
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Beust+98Exocometary absorption in CaII

Exocomets
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Dust tail

Gaseous tail

Exocomets
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Lecavelier+98Photometric model

Exocomets
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Zieba+19

β-Pic

Light curve 
TESS data

Exocomets
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Lecavelier+22

β-Pic  
exocomet distribution

Exocomets



COLD GAS
10s-100s au

HOT GAS
few R*

Spectroscopic exocomets
<20 R* 

(0.15 au)

Photometric exocomets
~ 4 - 160 R* 

(0.03 – 1.3 au)

Rebollido+submitted
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TEMPERATE 
ZONE 

~few au

Exocomets
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~30 stars are known to host 
exocomet-like features

Strom+20, (Rebollido+20)

The search for gas
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Rebollido+18

Hot and cold gas

The search for gas

Moor+19
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8/9 Edge-on show absorption

7/8 Face-on do not show absorption


+ β Pic 
Fomalhaut

Hot and cold gas

The search for gas

All the sources have 
cold gas detections
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8/9 Edge-on show absorption

7/8 Face-on do not show absorption


GEOMETRICAL EFFECT

+ β Pic 
Fomalhaut

Hot and cold gas

The search for gas

All the sources have 
cold gas detections
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Hot and cold gas

Rebollido+22

HD 36546

The search for gas



JWST Cycle 1

NIRSpec (G395H/F290LP)

2.9 to 5.2 μm


Fixed slit (1.6x1.6 arcsec)

Mid-resolution


~6 hours
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The search for gas
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JWST Cycle 1

The search for gas
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JWST Cycle 1

The search for gas



JWST Cycle 1

PRELIMINARY 
RESULTS

Ongoing improvement of the 
data reduction as in-flight 

calibrations become accessible
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The search for gas

HD 36546

Rebollido+in prep.



JWST Cycle 1

NIR excess -> Hot dust

PRELIMINARY 
RESULTS

Ongoing improvement of the 
data reduction as in-flight 

calibrations become accessible
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The search for gas

HD 36546

Rebollido+in prep.
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Summary

~ 30 stars with exocomets in spectroscopy and ~ 5 in photometry (Rebollido+20, Strøm+20)


Cold and hot gas might be simultaneously present, but detection is dependent on the 
inclination of the disk. (Rebollido+18, Rebollido+21)


JWST observations will allow the search for volatiles in the temperate zones of exocometary 
systems.


(JWST Cycle 1, PI. Rebollido, Search for NIR gas in debris disks. Is there a water delivery 
mechanism?)


First source already showed NIR excesses compatible with hot dust!!

irebollido@stsci.edu
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Description
Building on the foundational work enabled by HST and Spitzer, one of 
JWST’s main scientific drivers is the study of the origins of life, from plan-
etary formation and exoplanetary systems to investigations of our own 
solar system. The data to be collected through ERS, GTO, and Cycle 1 GO 
programs over the coming months will revolutionize our current under-
standing of chemical compositions within the atmospheres of exoplanets, 
brown dwarfs, and the planets, moons, and minor bodies of the solar sys-
tem. Studies of protoplanetary and debris disks will establish fundamen-
tal initial conditions and endpoints for forming these planetary systems. 
The power of JWST will expand through development of multi-wavelength 
synergies with other missions, particularly HST, enabling astrobiologists 
to develop more accurate simulations of biosignatures on other worlds.
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~30 stars are known to host 
exocomet-like features

Rebollido+20 

The search for gas

Rebollido+in prep.


