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Summary of the scientific highlights of the meeting 

 

During the Kavli-IAUS 383, we discussed 6 major science topics:   

1) From the high-redshift Universe to local galaxies 

1a) Atomic, and molecular tracers at z > 6 

1b) Dust, atomic, and molecular tracers of peak star formation (z ~ 2) 

1c) Molecular tracers of the central engine in AGNs 

1d) Mapping molecular cloud chemistry on Galactic scales 

2) The Milky Way: Chemical transformations with star formation and feedback 

2a) Molecular tracers of the central engine 

2b) Star formation in the Milky Way 

2c) Chemical tracers of feedback (PDRs, winds, and outflows) 

2d) General cloud chemistry (PAH detection in dark clouds) 

2e) Development of molecular complexity 

2f) Evolved stars 

3) Planet Formation and Exoplanets 

3a) Protostars and protostellar disk chemistry 

3b) Protoplanetary disk chemistry 

3c) Exoplanetary atmosphere composition and chemistry 

3d) Linking formation to exoplanet characteristics 

4) The Solar System Record 

4a) Meteoritic composition and planet formation 

4b) Cometary and Asteroid composition 

4c) Giant planet and satellite composition 

5) Grounding Information: Laboratory Astrophysics and Theory  

5a) Gas phase chemistry 

5b) Ices and molecular complexity 

5c) New techniques in molecular spectroscopy 

5d) Planetary and satellite atmospheres 

6) Looking to the future (missions and facilities) 

 

In the following, we summarize scientific highlights discussed at the IAU Symposium 383:  

• the Kavli-keynote talks, which allowed us all to connect to different disciplines where Astrochemistry is extending to: 

(i) Powner on the complexity of prebiotic chemistry (with its roots found in the interstellar medium) and origins of life; 

(ii) Jabobsen on cosmochemistry and the formation of our Solar System; (iii) Alexander on the composition of meteorites 

and their link to the composition of the early Earth;   

• the wonderful and very successful public talks on the first evening of the meeting, led by van Dishoeck and Gardner on 

JWST's first results and history. The State Theatre was full and the attendees were very happy and interactive;  

• amazing ALMA observations of the high redshift universe (Kohno, Yang, Nishimura); 

• a wonderful summary of the detection of PAHs using the GBT (McGuire); 

• an embrace of our interdisciplinary roots with talks on grounding theory and laboratory 

experiments (Widicus Weaver, Dulieu, Ishibashi, Cooke, Watanabe, Fortenberry, Lamberts); 

• Outstanding first results from JWST (Pontoppidan, Habart, McClure, Henning); 

• Pathfinding ALMA observations of planet-forming disks (Guzman, Bergner, Zhang, Booth, 

Tobin, Yoshida, Law, Walsh). A highlight was the work of Yoshida who discussed the 

discovery of pressure-broadening of molecular lines that enable a density measurement 

and the work of Booth and Law who may have found the influence of proto-planets on 

disk chemistry; 

• The field also attempted to make bridges for the first time to exoplanetary atmospheres with talks by Line, Moran who 

covered observations, and He who discussed laboratory work on haze formation; 

• The excursion to Empire Bluffs overlooking Lake Michigan was a non-scientific but 

wonderful highlight, providing a relaxing and beautiful environment for people to talk and know each other;  

• The Friday afternoon session run by ALMA ambassadors and NAASC members on 

obtaining ALMA archival data and data reduction was a great way to end as it enables 

the cycle to continue.  

 

 
 



 

 

Executive Summary of the Meeting  

 

Astrochemistry is at the heart of many astrophysical fields, from the early Universe to local galaxies, to star- and planet-

formation and evolution in our Milky Way, to exoplanet atmospheres, and to our Solar System. Decades-long concerted 

efforts of astronomers and theoretical/experimental chemists have provided a solid base for using molecules as powerful 

diagnostic tools of the physical and chemical structure, dynamics, and history of a multitude of astrophysical objects, 

allowing connections and glimpses into the life cycle of the interstellar medium, as well as into the growth of chemical 

complexity in space. The great sensitivity, high angular resolution, and frequency coverage of telescopes such as 

ALMA has allowed unprecedented views of stellar and planet nurseries. JWST with its sensitive near- to mid-infrared 

spectrometers has opened a new sensitive and sharp observing window into major molecular ingredients such as water, 

carbon dioxide as well as other key organic species. JWST has started to probe the composition of ices on interstellar and 

planet-forming scales, enabling studies of the linked chemistry of exoplanetary atmospheres and protoplanetary disks. 

The eighth Kavli-IAU Symposium on Astrochemistry has allowed the ever-growing astrochemical community to meet 

and discuss recent achievements and future progress. After Spain (2011) and Chile (2017), we had a 4.5-day Kavli-IAU 

Astrochemistry Symposium at Traverse City, MI, USA in July 2023. 

 

The program was divided into 6 topics which were distributed in 9 morning/afternoon sessions, leaving an afternoon free 

for social purposes, with two senior members of the community providing an introductory and a summary talk. We had 

ample time for discussions at the end of each topic. Topic 5 (Grounding Information: Laboratory Astrophysics and 

Theory) was distributed within the other scientific topics, to make sure that it was followed by the various communities. 

Topic 6 (Future missions) was also integrated in talks across the other scientific topics. This was especially important to 

allow discussions and exchanges for the identification of current and future needs of the astrophysical community to be 

directed to our experimental and theoretical astrochemistry colleagues. Poster sessions have been organized during 2 

evenings, allowing at least 2 hours per session. Each topic has been introduced by a Keynote speaker (45 min), followed 

by invited (30 min) and contributed talks (15 min), for a total of 3 Kavli-Keynote, 5 Keynote and 17 invited speakers. 

 

We have included speakers from the laboratory, observational and theoretical astrochemical community to ensure 

constructive exchange, as well as experts in various astrophysical fields, from the early Universe to our Galaxy to star- 

and planet-formation to exoplanets to our Solar System, linked by the common interest on Astrochemistry. In line with 

IAU guidance, in our invited speaker list we have ensured gender and geographic balance and also paid particular 

attention to junior scientists, who have suffered the most from the isolation during the pandemic. We wanted them to 

enjoy fully the fruitful live discussions with their peers and more senior scientists in this large Symposium.  

 

We note that this was an international conference with attendees from all over the world including Thailand, India, 

Nepal, numerous countries in Europe, Korea, Japan, Taiwan and of course, the United States. 

 

The Kavli funds were used to support the travel and lodging of scientists outside our field of Astrochemistry, including 

organic chemistry with links to the origins of life (Powner, UK), theoretical chemistry (Lamberts, The Netherlands), 

Laboratory Chemist (Ishibashi, Watanabe, Japan; Dulieu, France), Molecular Spectroscopist (Cooke, Canada), Chemist 

(Fried, Toru, Byrne, USA; Nobel, France), Exoplanet expert (Moran, USA), early-career Chemist (Thanh, Japan).   

 

The IAU funds were used to support early-career researchers from around the world (Belgium, Canada, Germany, Japan, 

The Netherlands, USA, Taiwan, Korea, Austria), as well as Professors with local budget problems (Shalabiea, Egypt; 

Majumdar, India).  

 

NAASC funding of $7000 was also granted to support other early-career researchers and those at institutions/countries 

where centralized support is lower. Support was given directly to these individuals via fee waivers. The conference fee 

was 450 USD and providing fee waivers at the start provided a direct enhancement for these individuals to attend the 

meeting. For the most part, this strategy was successful and a number of individuals attended who otherwise might not 

have done so.  Waivers were given to 15 individuals, mainly PhD students and young researchers from USA (6), Nepal 

(1), India (4), UK (2), Japan (2).  

 

The organizers are extremely grateful for the generous financial support from the Kavli Foundation and the International 

Astronomical Union, which allowed them to bring to Traverse City outstanding scientists outside the astrophysics 

community and enthusiastic young researchers from around the world.  This combination was very much appreciated by 

all participants, as we all learned from each other, expanded our scientific horizons, and even started new collaborations.  

 



IAUS 383 was an extremely successful symposium that brought together several astrophysical communities all linked by 

Astrochemistry: from the early Universe to star- and planet-formation and evolution in our Milky Way and local 

galaxies, to exoplanet atmospheres, and to our Solar System. Excellent talks and posters focusing on astrophysical 

observations, theoretical chemistry, and laboratory experiments highlighted the interdisciplinarity of Astrochemistry and 

the need for close collaborations among these various disciplines to unveil the chemical evolution of our Universe and 

our origins. Ample time for discussion made it possible for young researchers and students with different backgrounds to 

exchange ideas and connect with more senior people.  

 

The conference was attended by 195 individuals. The gender balance of the attendees was impressive with 99 women 

and 96 men. The vast majority of the attendees were graduate students and postdoctoral fellows with informal accounting 

showing 65% of the attendees at this level. 

 

The conference itself was spectacular as it has been a long time since the field was together in one place and it was a true 

celebration of science. 

 

 

Selection of pictures from the Symposium  
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