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Editorial

Dear Colleagues,

Welcome to the 1315 issue of the AstroPAH newsletter!

Our Picture of the Month shows an image of the dwarf galaxy Sextans A taken by
JWST. The observations shows that aromatic hydrocarbon dust particles persist and grow
in this extremely metal-poor galaxy, providing new insight into how complex carbon-rich dust
formed in the pristine early Universe.

For our In Focus this month, we have an interesting interview with our newest editor,
Corentin Rossi who takes us through his experience of performing electronic spectroscopy
of interstellar molecules and ions; and shares his flair for wildlife photography. Welcome
Corentin!

Our Abstracts section this month highlights two papers from the JWST ProtoPAH project,
a paper providing theoretical anharmonic PAH spectra, and the paper presenting the JWST
detection of PAHs in a metal-poor galaxy featured on our cover.

In the Announcements section you will find information on a James Webbinar dedicated to
the Optical Constants database and its use to analyze JWST observations of dwarf planets
and exoplanets. The registration window has closed but the webinar will be recorded if you
want to check it out later!

AstroPAH can help you promote your research! Please send your contributions to our emalil
address.
Thank you all for your contributions!

The Editorial Team

Next issue: 28 November 2026.

Submission deadline: 16 November 2026.
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PAH Picture of the Month“:*

JWST observations of the metal-poor ga-
laxy Sextans A reveal compact (3-10 pc)
clumps of PAH emission (in green), repre-
senting the lowest metallicity detection of
PAHSs to date (Tarantino et al. 2026).

Credits: Image: NASA, ESA, CSA, Eli-
zabeth Tarantino (STScl), Martha Boyer
(STScl), Julia Roman-Duval (STScl). Image
Processing: Alyssa Pagan (STScl).
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An interview with
Corentin Rossi

Corentin Rossi has recently completed his
Ph.D. at the Institut des Sciences Moléculaires
d’Orsay, Université Paris-Saclay, France, under
the supervision of Dr. Ugo Jacovella and Dr.
Bérenger Gans. His work focuses on the
electronic spectroscopy of ions of interstellar
relevance, as well as ion-molecule reactions,
using ion mobility and mass spectrometry,
and ion traps. One of his main research
goals is to provide astrochemical models with
reliable laboratory data to describe as accurately
as possible the formation of PAHs in dense
molecular clouds. He is now working as a
postdoc at the University of Basel, in the group
of Prof. Dr. Stefan Willitsch.

]

What inspired you to become a scientist?

| remember wanting to do research in a laboratory since middle school. Back then, |
was picturing myself working all day long in a lab coat, and my favorite subjects were
chemistry and physics. | was fascinated by space in general. This is something | have
pursued through high school and beyond. During my undergraduate projects, | realized how
chemistry, physics, and astronomy come together, and | decided to dedicate myself to this
field. In a way, | ended up doing what | imagined as a kid, though with far fewer lab coats
and many more vacuum chambers and lasers!

How did you get into PAH related and astrochemistry research?

As an undergraduate student, | had the opportunity to join a one-week synchrotron shift
on the DESIRS beamline at the SOLEIL synchrotron, with Dr. Roland Thissen and Dr. Ugo
Jacovella, who would later become my Ph.D. supervisor. The project involved ion-molecule
reactivity of cationic PAHs and their role in the chemical network of interstellar clouds, and
later evolved into a lasting collaboration. We now focus on the ionic pathways leading to
the formation of the first aromatic rings (benzene, cyclopentadiene), which are cornerstone
species in the formation of PAHs. We use a guided ion beam setup to obtain reaction
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cross sections and rate coefficients of reaction between ions generated by VUV dissociative
photoionization of hydrocarbons, and various neutral partners. These results can then be
used to refine astrochemical models.*

Which open question in Laboratory Astrophysics would you like to
see answered in the near future?

One of the most puzzling open questions is certainly the nature of the carriers of the
Diffuse Interstellar Bands. Only four bands have been unambiguously attributed so far — out
of more than 600! — more than a century after the first band was observed. Exploring the
spectroscopy of other candidates was the topic of my Ph.D. work, and | would be excited to
see any significant progress in the near future.

What was the most important
advice somebody gave you?

The very first piece of advice that my Ph.D.
advisor gave me when | joined his group was:
"Always have a multimeter in your pocket”,
and this proved to be invaluable in the lab.

What do you do outside of work?

Outside of work, | enjoy wildlife — especially
bird — photography. | used to wander with my
telephoto lens in the forest in Orsay, where |
did my Ph.D. The setting is beautiful, and | find
walking through the forest, chasing birds and
listening to them sing, very relaxing.

How excited are you to become an
editor of AstroPAH?

On a personal level, | think being part of the editorial team of AstroPAH will be a truly
enriching experience. | also believe it is an important tool for the community, and | am both
excited and honored to be part of it.

1See Rossi et al., ACS Earth Space Chem. 9(2):349-355 (2025), or Loison et al., Astron. Atrophys., 709, A255 (2026)
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The JWST Proto-PAH project: Aromatic backbones with
extensive aliphatic substitution account for both the
aromatic and aliphatic emission

N. Clark'?, E. Peeters!?, J. Cami'?, G. C. Sloan®**, K. Volk?, K. E.
Kraemer®, H. L. Dinerstein®, M. A. Gomez-Mufoz"®°, G. M. Wahlgren?,
N. C. Sterling'®, A. Ricca''''?, A. A. Zijlstra'?, J. Li'*'®>, M. Matsuura'®,
D. A. Garcia-Hernandez!*!>, R. Sahai!’, B. Aringer'®'?, C. Bhatt!?, J.
Bernard-Salas®’?!, D. Das!, A. Manchado'*'%?2

!Department of Physics and Astronomy, The University of Western Ontario, London, Canada
2Institute for Earth and Space Exploration, The University of Western Ontario, London, Canada
3Space Telescope Science Institute, Baltimore, USA

“Department of Physics and Astronomy, University of North Carolina, Chapel Hill, USA

SInstitute for Scientific Research, Boston College, Chestnut Hill, USA

6Department of Astronomy, University of Texas at Austin, Austin, USA

"Departament de Fisica Quantica i Astrofisica (FQA), Universitat de Barcelona, Barcelona, Spain
8Institut de Ciéncies del Cosmos (ICCUB), Universitat de Barcelona, Barcelona, Spain

9Institut d’Estudis Espacials de Catalunya (IEEC), Edifici RDIT, Campus UPC, Barcelona, Spain
10University of West Georgia, Carrollton, USA

1INASA Ames Research Center, Moffett Field, USA

12Carl Sagan Center, SETI Institute, Mountain View, USA

13 Jodrell Bank Centre for Astrophysics, The University of Manchester, Manchester, UK

Mnstituto de Astrofisica de Canarias, La Laguna, Spain

15Departamento de Astrofisica, Universidad de La Laguna (ULL), La Laguna, Spain

16Cardiff Hub for Astrophysical Research and Technology (CHART), School of Physics and Astronomy, Cardiff
University, Cardiff, UK

17Jet Propulsion Laboratory, California Institute of Technology, Pasadena, USA

8Theoretical Astrophysics, Department of Physics and Astronomy, Uppsala University, Uppsala, Sweden
19Department of Astrophysics, University of Vienna, Vienna, Austria

20ACRI-ST, Centre d’Etudes et de Recherche de Grasse (CERGA), Grasse, France

21IINCLASS Common Laboratory, Grasse, France

22Consejo Superior de Investigaciones Cientificas (CSIC), Madrid, Spain

We find that the aromatic and aliphatic emission bands in four carbon-rich post-asymptotic
giant branch stars with class D emission arise from a single carrier population: extensive
aliphatic decoration of an aromatic skeleton, i.e. molecules with a coherent aromatic
backbone and an unusually high aliphatic content. This conclusion is based on JWST
NIRSpec and MIRI/MRS spectroscopy, covering 2.88—28.7 um.

The aliphatic 3.4 um feature is stronger than the aromatic 3.3 um feature, reversing the
ratio seen in sources with typical polycyclic aromatic hydrocarbon (PAH) emission. If the
aromatic emission arose from nominal PAHs, the 3.3 um feature — unavailable in previous
observations — together with the mid-infrared aromatic features, would constrain them to be
large (=200 carbon atoms), compact, and at least partially ionized. These properties predict
a strong 8.6 um feature. However, the 8.6 um feature is weak or absent in all four sources,
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ruling out PAHs as the source of the aromatic emission. Instead, the emission must arise
from the same carriers as the aliphatic emission. The position of the 6.9 um feature and the
broadened 11-14 um out-of-plane emission independently support this. The CH, and CHj;
feature strengths vary across the sample, with the class D2 sources showing higher CH3
content. These carriers are far more aliphatic than the PAHs of planetary nebulae and the
interstellar medium. However, they retain the aromatic skeleton that produces their aromatic
features.
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Normalized, continuum-subtracted emission features. IRAS 05360 is included as a
reference. lts aliphatic emission is much smaller than its aromatic emission. Panel a):
Emission from the C—H stretching modes over the 3.1-3.7 um range. This is normalized to
the peak emission at 3.42 um, except for IRAS 05360, which is normalized to the peak
emission at 3.30 um. The vertical dashed lines indicate the locations of the 3.3 um feature
peak at 3.30 um and the main 3.4 um feature peaks at 3.42 and 3.50 um. Panel b):
Emission primarily from the C—H aliphatic bending modes over the 6.6—7.4 um range. This
is normalized to the peak emission at 6.90 um. The aromatic 7.7 um feature is also partially
included, blending with the red wing of the 7.25 um feature and dominating it in the case of
IRAS 05360. This spectrum also includes the end of a feature at 6.7 um. The vertical
dashed lines indicate the locations of the 6.9 and 7.25 um feature peaks at 6.90 and
7.27 um.

E-mail: nclark68@uwo.ca

Astronomy & Astrophysics, accepted (2026)

https://arxiv.org/pdf/2609.30598
https://www.aanda.org/articles/aa/pdf/forth/aa62644-26.pdf
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The JWST Proto-PAH Project: Detection of the methyl
radical CH; in the highly evolved C-rich object SMP LMC
011

Jialu Li’?, D. A. Garcia-Hernandez!?, A. Manchado'??, Debayan Das*,
J. Cami*’, Els Peeters’®, G. C. Sloan®’, B. Aringer®’, J. Bernard-
Salas'-'!, C. Bhatt*’, Nicholas Clark*°, Harriet L. Dinerstein'2, M. A.
Gomez-Munoz'*!4, Kathleen E. Kraemer'>, M. Matsuura'®, R. Sahai'’, N.
C. Sterling'®, Kevin Volk®, G. M. Wahlgren®, A. A. Zijlstra'”
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8Department of Physics and Astronomy, Uppsala University, Uppsala, Sweden

9Department of Astrophysics, University of Vienna, Vienna, Austria

10ACRI-ST, Centre d’Etudes et de Recherche de Grasse, Grasse, France

1INCLASS Common Laboratory, Grasse, France

12Department of Astronomy, University of Texas at Austin, Austin, USA

13Departament de Fisica Quantica i Astrofisica, Universitat de Barcelona, Barcelona, Spain
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We report the first detection of the neutral methyl radical CH; in a highly evolved C-
rich object, SMP LMC 011, using JWST MIRI/MRS. CHj; is well fitted by an excitation
temperature of T, ~ 190K and a column density of N, (CH3) ~ 5.6 x 10" cm=2. We
also report the non-detection of ethane (CyHg), consistent with CH; reacting preferentially
with unsaturated radicals rather than self-recombination, which may be inefficient in SMP
LMC 011. Combined with the exceptionally large benzene column density of SMP LMC 011,
this supports a methyl-addition route from benzene towards alkyl-substituted aromatics. We
propose that the high CH3 abundance is driven by the erosion of hydrogenated amorphous
carbon (HAC) dust grains in the dense warm torus by UV photons from the central star
and/or by shocks, which release CHj; directly into the gas phase. These results establish
CH; as a key reactive intermediate in the formation of complex hydrocarbons in C-rich
circumstellar environments. Chemical models that incorporate methyl-addition reactions are
needed for a better understanding of PAH formation pathways in evolved stars. The potential
detection of alkyl-substituted aromatics such as toluene (C;Hg) and ethylbenzene (CgHig)
in C-rich evolved stars would provide direct confirmation of CH;-driven aromatic growth in
circumstellar environments.

E-mail: agarcia@iac.es
The Astrophysical Journal Letters, 1009, L47 (2026)
https://iopscience.iop.org/article/10.3847/2041-8213/aea794
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Growth of aromatic hydrocarbon dust particles in the
extremely metal-poor galaxy Sextans A

E. J. Tarantino!, J. Roman-Duval!, K. M. Sandstrom?, C. M. Whitcomb?,
J.-D. T. Smith?, B. T. Draine*, M. L. Boyer', J. Chastenet’, R. Chown®’,
C. J. R. Clark®, M. Elyajouri'!, K. D. Gordon!, B. S. Hensley’, T. S.-Y.
Lail, C. W. Lindberg!'!*?, K. B. W. McQuinn!!?, M. J. B. Newman!, O. G.
Telford'*, D. Van De Putte'®, B. F. Williams'¢,

1Space Telescope Science Institute, Baltimore, MD, USA

2Department of Astronomy & Astrophysics, University of California, San Diego, La Jolla, CA, USA

3Ritter Astrophysical Research Center, Department of Physics & Astronomy, University of Toledo, Toledo, OH,
USA

4Department of Astrophysical Sciences, Princeton University, Princeton, NJ, USA

5Sterrenkundig Observatorium, Universiteit Gent, Gent, Belgium

SFaculty of Computer Science & Technology, Algoma University, Sault Ste Marie, Ontario, Canada
"Department of Astronomy, The Ohio State University, Columbus, OH, USA

8 AURA for the European Space Agency, Space Telescope Science Institute, Baltimore, MD, USA

9Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA, USA

10]PAC, California Institute of Technology, Pasadena, CA, USA

1Genter for Astrophysics, Harvard & Smithsonian, Cambridge, MA, USA

12The William H. Miller Il Department of Physics & Astronomy, Bloomberg Center for Physics and Astronomy,
Johns Hopkins University, Baltimore, MD, USA

13Department of Physics and Astronomy, Rutgers the State University of New Jersey, Piscataway, NJ, USA
4Department of Physics and Astronomy, University of Utah, Salt Lake City, UT, USA

15Department of Physics & Astronomy, The University of Western Ontario, London, Ontario, Canada
6Department of Astronomy, University of Washington, Seattle, WA, USA

The mid-infrared spectrum of star-forming, high-metallicity galaxies is dominated by
emission features from aromatic and aliphatic bonds in small carbonaceous dust grains,
often referred to as polycyclic aromatic hydrocarbons (PAHs). In metal-poor galaxies, the
abundance of PAHs relative to the total dust sharply declines, but the origin of this deficit is
unknown. Here we present observations by the James Webb Space Telescope that detect
and resolve emission from PAHs in the 7% solar metallicity galaxy Sextans A, representing,
to our knowledge, the lowest metallicity detections of PAH emission known so far. In contrast
to higher metallicity galaxies, the clumps of PAH emission are compact (0.5-1.5"or 3—10 pc),
which explains why PAH emission has evaded detection by lower resolution instruments.
Ratios of the 3.3-um, 7.7-um and 11.3-um PAH features indicate that the PAH grains in
Sextans A are small and neutral, with no evidence of substantial processing from radiation
fields. These results favour inhibited grain growth over enhanced destruction as the origin of
the low PAH abundance in Sextans A. The compact clumps of PAH emission are likely active
sites of in situ PAH growth within a dense, well-shielded phase of the interstellar medium.
Our results show that PAHs can form and survive in the extremely metal-poor environments
common early in the evolution of the Universe.

E-mail: etarantino@stsci.edu

Nature Astronomy (2026)
https://doi.org/10.1038/s41550-026-02969-5
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Fully Anharmonic IR Spectra of Neutral Polycyclic
Aromatic Hydrocarbons With Up to 38 Carbons

Nolan J. H. White', Vincent J. Esposito?, Christiaan Boersma®, Louis
J. Allamandola®, Jesse D. Bregman®, Alexandros Maragkoudakis®,
Pasquale Temi®, Ryan C. Fortenberry!

1 Department of Chemistry & Biochemistry, The University of Mississippi, University, MS USA
2Schmid College of Science and Technology, Chapman University, Orange, CA USA
3NASA Ames Research Center, Moffett Field, CA USA

Interstellar aromatic infrared band (AIB) spectra show agreement with presently-computed,
anharmonic spectra for various types of polycyclic aromatic hydrocarbons (PAH) determined
using a novel semi-empirical quantum chemical method. Since the AIB spectrum is a
blend of emission spectra from a vast number of different PAHs, likely with an array of
different molecular structures, the spectra for a sample set of 31 PAHs ranging in size
from naphthalene (CoHs) up to circumbiphenyl (CssHi¢) are combined giving consideration
to almost all PAH structural motifs. The computed, numerical quartic force fields coupled
to second-order vibrational perturbation theory support the claim that PAH C-H stretches
are responsible for the features close to 3000 cm~! (3.3 um). The shoulder at 3080
cm~! (3.24 um) of this feature likely also arises from similar motions, notably in small
PAHs. Additionally, the present work highlights that the mid-IR features of neutral PAH
combination bands could be responsible for the bulk of the plateaus underlying the strong
AIBs in the 2000-1000 and the 980-590 cm~! (5-10 and 11-15 um) ranges. Finally, low-
frequency combination bands are also computed in the vicinity of the 5.25 um feature and
are consistent with the provenance of this feature hypothesized nearly 40 years ago. PAHs
of all classes are likely to contribute to different portions of interstellar spectra, but more
anharmonic PAH spectra are needed to delineate such fully.

E-mail: njwhite3@go.olemiss.edu; r410@olemiss.edu

The Astrophysical Journal, 1009, 113 (2026)
https://iopscience.iop.org/article/10.3847/1538-4357/ae9fed
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ANnouncements
JWebbinar 53

Introduction to the Optical Constants Database
and Applications for JWST

Advertised by

Ella Sciamma-O’Brien, Sarah Moran,
James Mang, and Lora Jovanovic

Check out the James Webb Space Telescope (JWST) webinar (JWebbinar) dedicated to
the Optical Constants database (OCdb) and its use in the PICASO and VIRGA models to
analyze and interpret JWST observations of brown dwarfs and exoplanets.

The JWebbinar is scheduled for Wednesday November 4, 8-10 a.m. (PST) and is organized
by the Space Telescope Science Institute (STScl).

Registration has passed but you will be able to watch the webinar afterwards!

11 AstroPAH - October 2026 o Issue 131


ocdb.smce.nasa.gov
https://natashabatalha.github.io/picaso/
https://natashabatalha.github.io/virga/

The Optical Constants database (OCdb), developed at NASA Ames, centralizes published
optical constants of materials relevant to (exo)planetary and astrophysical environments,
making them more accessible to the community for use in the analysis of observational data.
This JWebbinar will provide: 1) a demo of the OCdb website: how to search the database
content, utilize its online tools for simple analyses, and download data; and 2) how to use
OCdb data in the PICASO and VIRGA models to analyze and interpret JWST observations
of brown dwarfs and exoplanets.

AstroPAH Newsletter
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