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train models and/or observational




The first meeting: Agenda

Characterization of the Transition from
Supervolatiles-Driven Activity to Water-Driven
Activity in inbound Dynamically New Comets

First Meeting

Agendav.5

First in-person meeting in Bern 7-11 March Mondsy, 7th March

2 O 2 2 Morning Session - Mofivation & Comet Interceptor mission

930 Mark Sargent Welcome, Introduction
551 Science Program Manager

Quite full agenda, very interesting o rigstaforge Methaan & srrr e e

Cecilia Tubiana Comet Interceptor science goals

presentations by all team members oust e Asesment el

coffee break

A few merged session with Rosita’s team (same R o
week In Bern - 3 team members in common) s o Colour e for Comt o

Lunch break
Visit to IceLab Laboratory in Bern o
Afternoon Session - Observations (gas/dust)
14:30 Cyrielle Opitom Observations of volatiles N2+ and CO+ in the optical
15:00 Cyrielle Opitom COoygen GfR ratio and Fe/Ni emissions observed at 21/Borisov
2> N

rt-Lepoutre
17:00 Welcome Drink IS5I7?

17:30 EOB




Motivation and Mission perspective

.+ Encounter with comet close to the eclipfic plane

. Targets like this are being found, e.g. C/2021 O3 (Pan-STARRS) and |
C/2021 P4 (ATLAS), found in July-August 2021, could have been CO m et C a m e ra = C O Ca
reachable if mission was operating now

Antoine Pommerol

Physikalisches Institut, University of Bern, Switzerland.

COMET -




Forbidden oxygen lines

* Oxygen forbidden lines in =

o Statistics of DNC discovery and LSST (A. Migliorini) 2I/Borisov and €/2016 R2 | P

2IBorisow

* Diagnostic of the unusually

e Optical spectroscopy of DNC (C. Opitom) ek GO0 ratis

* IR and sub-mm observations of 29P (D. Bockelee-
Morvan)

Opitom et al., 2021

Statistics for comets CO observations

November 2021 spectrum acquired
during quiescent state

Discovery rate of LPCs In total, 442 hyperbolic comets
have been discovered so far by
PANSTARRS and other surveys

136 of which with gq<1.2 AU
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v" 90 deg wide cone v Less than a factor of 2 variation
+ Possible night side activity » The line shape does not change with activity
+ Cold (6 K) coma
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95-99% of likelvhood to visit a pristine
of mission
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Frem Sanchez et al. 2021
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e Overview of comet formation models (S. Lorek)
* New results on collisional evolution of the Kuiper Belt (R. Marschall)

Formation location of comets

* formation in the cold
midplane layer

* outside snowline
* presence of ices

* mixed-in material from inner
disc

Henning & Semenov (2013)



 Models of comets internal structure and activity drivers (B. Gundlach)
« Morphological features as proxy of comets evolution by supervolatiles (J.-B. Vincent)

« WEB’s activity model (M. Fulle)

Meter-sized WEBs embedded in pristine water-poor matrix

(Ciarniello et al. 2022, Nature Astr., now in press)

3.6au

pebble -

e W s % €O, sublimation
front

Dehydrating

H,0-ice-poor
pebbles

* Refractories
*H,0ice
*CO,ice




Application of WEBs model to observations of distant comets (F. La Forgia)
Dust coma observations C/2017 K2 (Y. Kim)

Importance of seasonal variations on observations (R. Marshall)
Observations and modeling of water ice in the coma of comet (S. Protopapa)

CO bump as evidence of past activity? (D. Bodewits) “circular, large particle dust coma”

2017 Jun 28: 15.869 AU 2017 Nov 28: 15.133 AU 2017 Dec 18: 15.010 AU

J i ;

2018 Mar 17: 14:331 AU 2018Jun 15:13.668 AU | Comet C/2017 K2
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 The IceLab project (A. Pommerol)

1SSI meeting - Team Fiorangela La Forgia - 2022

Survival of icy pebbles upon ice sublimation

[
UNIVERSITAT
BERN

Figure 3. The procedure for PA production. A droplet created with a mi-
cropipette rolls over a superhydrophobic (SH) inclined plane, and it catches
the dust deposited on it. Then, the droplet sinks into liquid nitrogen (N2
liquid), where water freezes in a few seconds.

A. Pommerol - 10 March 2022 Spadaccia et al., MNRAS, 2021




//5/'// ,ISON, Garrad, etc..
- = (istant LPC with q<4AU







First results

A possible selection criterion of the target of Comet Intercept

be under the activity level safety


https://ui.adsabs.harvard.edu/abs/2023AdSpR..71.4424F/abstract
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1. Review and merge available results on LPCs (with q<4 AU) T R R R
observed @ large heliocentric (gas, dust, etc.) and experiments
e different tecniques: photometry, low/high res spectroscopy,
radio

2. Map how comets increase in brightness (77,-dependencies)
—> Large databases (COBS, Yoshida?)
— how to sample also faint comets?
- look for observational correlations (Afp , volatile abundances v W W W

2013
91

- 2013 Dec

. 23)

3 - 2013 Nov. 28)
. 10)
)

etc.)
-2 look for dynamical correlations (q, a, perihelion argument, etc.)?
—> give different weights to parameters using statistical analysis
within models?




Ongoing work..
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