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Dear Colleagues,

Welcome back to the first edition of 2019! We certainly hope you spent a merry
holiday break. We may have been away during our usual January break, but PAH-
related discoveries were still awaiting to be unveiled.

Our In Focus this month was written by Dr. Douglas Galante and Dr. Thiago
Monfredini, both working at the Brazilian Synchrotron Light Laboratory (LNLS),
presenting to us the upcoming new synchrotron light source Sirius (also featured in
our Picture of the Month), set to replace the existing UVX light source and available
to the community as early as 2020.

A wide range of newly published papers, from vibrational frequencies of c-(C)C3H2,
the effect of PAH molecular structures on IR signatures, to the potential of detecting
nanodiamonds near stellar objects, are all featured in the Abstracts section.

The next Symposium on Polycyclic Aromatic Compounds is featured in Meetings,
alongside the Physics and Chemistry of the Interstellar Medium meeting which will
be held September 2-6, 2019 in Avignon, France, and will celebrate 40 years of
scientific contributions by our dear editor-in-chief Prof. Alexander Tielens in the
fields of physics and chemistry of the ISM. We also report a tenured facility manager
position for the W.M. Keck Research Laboratory in Astrochemistry, at the University
of Hawaii, Manoa, USA.

Last but not least, there has been some changes in our editorial team in the last
few weeks. Dr. Annemieke Petrignani is stepping down to pursue other professional
and personal endeavours. We thank Annemieke for making such a brilliant part of
our team for this past five years and wish her good luck in her new adventures!
We also welcome a new member to our editorial team, Dr. David Dubois, a
postdoctoral research scientist at NASA Ames Research Center and member of the
Ames Astrophysics and Astrochemistry Laboratory, investigating Titan’s atmospheric
chemistry. Welcome, David!

We wish you a happy and astronomical new year, complete with exciting
publications and conferences. If you wish to contribute to AstroPAH, please do not
hesitate to visit our webpage (http://astropah-news.strw.leidenuniv.nl/) or contact us
by email (astropah@strw.leidenuniv.nl).

Enjoy reading our newsletter!

The Editorial Team

Next issue: 21 March 2019.
Submission deadline: 8 March 2019.
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Sirius
The New Brazilian Synchrotron Light Source

by Thiago Monfredini and Douglas Galante

Carbon is the fourth most abundant element in the Universe. Due to its allotropy, it is
present in a large range of physical conditions with different molecular structures, such as
graphite, fullerenes, PAHs and diamonds. PAH-like molecules, for instance, are thought to
be ubiquitous in the interstellar medium (ISM). Their characteristic IR signatures, between 3
and 12 µm, are observed in the direction of many astrophysical environments. This includes
the direction of extra-galactic objects, like the harsh environment of circumnuclear regions of
active galactic nuclei (AGNs). Presumably as they account for ∼10% of the carbon content
of the galaxy, they also have a possible relevance to astrobiology, as they could be the
ground step to the formation of nucleobases (building blocks of life).

There is also observational evidence for the presence of other allotropes of carbon in the
ISM, such as graphite, C60 and C70 features. Graphene and carbon nanotubes could also
be formed in the ISM by the radiation processing of PAHs. Despite the fact they have not
yet been identified, a superior limit may be determined with the present observations. Whilst
JWST, with its higher sensitivity, may confirm their presence or not in the ISM, optical and
chemical properties of graphene and carbon nanotubes, which may have some impact on
astrophysical environment, have been intensively investigated using a range of methods,
such as Raman, FTIR and X-ray techniques (Talyzin et al, 2011; Webb et al, 2011, Chen et
al. 2018).

The high photon fluxes, coherence and spatial resolution provided by the new fourth
generation of synchrotron machines should give important insights on the properties and
chemical processes of carbon chemistry possibly present in the ISM and circumstellar
environments. These new advances in synchrotron technology will also have an impact
on astrobiology and planetary sciences. The X-ray Coherent Diffraction Imaging (X-ray CDI)
technique allows detailed characterization of meteorite and comet samples, for example,
without significant losses or sample waste: high photon energies applied to imaging
techniques for inorganic materials work in non-destructive ways of analysis. Allied with 3D
chemical mapping, they could also be applied to characterize rocks or soil samples brought
back by future exploratory missions from Mars, for instance.
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The Brazilian synchrotron sources

LNLS (Brazilian Synchrotron Light Laboratory) is a national laboratory of the CNPEM
(Brazilian Center for Research in Energy and Materials), located at Campinas, 90 km from
São Paulo city. Its first synchrotron machine, called UVX, a second-generation machine,
has been working since 1997. Its electron storage ring operates with a maximum energy
of 1.37 GeV (nominal current of 250 mA), delivering a photon flux of about 1013 photons
s−1 mrad−1 (0.1% bandwidth)−1 at 1 keV, in a circumference of 93 m. The experimental
beamlines that have been applied for astrochemical and astrobiological research are mainly
the TGM (Toroidal Grating Monochromator) beamline, which works in the vacuum ultraviolet
spectral range (3 to 300 eV), the SGM (Spherical Grating Monochromator), which works with
photon energies between 250 and 1200 eV, and the SXS (Soft X-ray Spectroscopy), which
works with 1 to 5 keV photons. More recently, the PGM (Planar Grating Monochromator)
beamline was included in the portfolio, allowing high resolution measurements between 150
and 1500 eV. Traditionally, the main interests concerned the investigation of processes of
photoabsorption, photoionization and photofragmentation of organic species, in solid and
liquid states and in gas-phase (Boechat-Roberty et al. 2005; Andrade et al. 2009; Mendoza
et al. 2013; Monfredini et al. 2016). In a recent example, it was possible to study the
fragmentation pattern of PAHs interacting with 2.5 keV photons, in the context of a molecular
torus in the circumnuclear environment of AGNs (Monfredini et al. 2019 - submitted to
MNRAS). Friaça et al. (2012), Lage et al. (2012) and Naves de Brito et al. (2012) have
presented the use of synchrotron radiation from UVX to a broad astrobiological applications.

In the next few months, the UVX will be shutdown to be replaced by Sirius, the new light
source of the LNLS. To be opened to the external community in the first semester of 2020,
Sirius represents a large step in terms of synchrotron technology. It was named after the
brightest star in the sky as it will be the brightest X-ray synchrotron light source of its time. It
is a fourth generation storage ring, the second in construction in the world. The storage ring
has a circumference of 518.4 m, with an electron beam energy of 3.0 GeV, operating with
a nominal current of 350 mA in top-up mode, which is maintained approximately constant.
In fact, the evolution of the synchrotron machines in terms of brilliance is mostly based on
the reduction of the emittance and the source coherence rather than by the increasing of the
source input power or the circulating current. In this type of machine, it is possible to achieve
the diffraction limit of X-rays.

In a brief explanation, the emission of synchrotron radiation from these machines is due to
the passage of the electron beam through a magnetic lattice of the storage ring or insertion
devices (undulators and wigglers), each of which have a characteristic magnetic lattice. The
emissivity of the electron, εe, and the number of magnetic dipoles in the lattice, Nd, are
related by

εe ∝
γ2

N3
d

, (1)

where γ = Ee/m0c
2 is the ratio of the electron beam energy by its rest mass (Duke 2009).

For the same electron beam energy, reducing emissivity means an increase in the number
of magnetic dipoles. One approach is to increase the ring circumference (and the number
of magnetic lattices as a consequence), adopted by third generation synchrotron machines.
Another approach, recently adopted by new machines, like MAX IV (Sweden) and Sirius, is
to increase the number of magnetic dipoles in the lattice itself. In Figure 1, it is possible to
see the re-scaling effect on the emittance by adopting this new strategy.
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Figure 1: Normalized emittance in function of the circumference perimeter of the storage
rings of different light sources (Liu and Westfal Jr. 2017).

Figure 2: X-ray sources at Sirius. Short and long period undulators (IUV19); 4 T wigglers
(SCW60) and 2 T superbend dipoles. The K-edge energies of P, S, Cl, K and Ca are
highlighted (LNLS, 2015).

There are four possible sources of photons for the Sirius beamlines: undulators IUV19,
of short and long periods, SCW60 wiggler of 4 T and the superbend dipoles of 2 T in the
storage ring itself. Their flux profiles expected for Sirius, in function of the photon energy (ε),
are shown in Figure 2.

The Sirius project is initially divided in two phases. The first phase is to be completed in
the first semester of 2020 and will open 6 experimental beamlines to the external community:
Carnaúba, Ema, Cateretê, Ipê, Imbuia and Manacá. In the second phase, to be concluded
in the second semester of 2020, seven other experimental beamlines will be available:
Painera, Quati, Jatobá, Ingá, Mogno, Sapucaia and Sabiá. Further beamlines with different
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techniques and working energies will be added with time, depending on the demand of the
users. According to their main experimental applications, each beamline will deliver photons
to their experimental stations by applying one of the options between undulators, wiggler
or bending magnets. Figure 3 presents an overview of the experimental beamlines to be
available at Sirius by 2021 and their respective photon energy ranges.

Figure 3: Overview of the Sirius beamlines, their photon energy ranges and the characteristic
photon source applied (LNLS, 2015).

Broad science applications are expected for each beamline: pharmaceutical, biological,
environmental sciences, etc... In the following sections, the beamlines more related with
physico-chemical and astrophysical interests will be briefly presented.

CARNAÚBA
The Coherent X-rAy NAnoprobe BeAmline, whose acronym refers to a large Brazilian

tree from the northeast region of Brazil, will operate in the range between 2 and 14 keV.
It will be dedicated to X-ray absorption, scattering and emission techniques to produce
2D and 3D images. Carnaúba will be the longest beamline of Sirius with 145 m distance
between the sample and the light source. This is required to reach a focus size of ∼30
nm. With its high flux, the spatial resolution will also be improved by the use of X-ray CDI
techniques. Specifically for this beamline, the X-ray ptycography technique will be available:
the sample is illuminated in scanning mode and the small diffraction patterns are collected
and processed by an iterative algorithm based on the Fourier transform, which results in
real-space images with information about the absorption and phase of the sample. This
resulting image reaches a better resolution than the focusing beam. The combination of
this technique with a computed tomography (CT) setup will enable quantitative volumetric
mapping with spatial resolution of about 5 nm. For instance, it would be possible to work
with mineralogical characterizations by building 3D chemical maps of meteorite and comet
samples.
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EMA
The EMA (Extreme condition X-ray Methods of Analysis) beamline, for which the acronym

refers to a South-American, tall bird, will operate in the range between 2.8 and 30 keV.
It will have a beam size reaching tens of nanometers to a few micrometers. It will be
equipped with a sample environment of a diamond-anvil cell to work under a large range of
pressure (up to 400 GPa), temperature (between 2 K and 8000 K) and static magnetic field
(up to 11 T). The X-ray techniques for analyzing samples under low temperature and high
pressure involve XMCD (X-ray Magnetic Circular Dichroism), XRMS (X-Ray spectroscopy of
Magnetic Solids) for the elemental probing of specific magnetism; XRD (X-ray Diffraction)
and XAS (X-ray Absorption Spectroscopy), to obtain crystallographic data in function of
temperature and pressure; XES (X-ray Emission Spectroscopy), coupled to pump and
probe experiments for monitoring chemical reactions with pico-second time resolution;
XRS (X-ray Raman Scattering) to probe light elements in materials during experiments
of high pressure/temperature. This beamline will also work with CDI techniques to probe
morphological signatures with nanometer resolution to quantify strains in materials subjected
to these extreme conditions.

With regard to astrophysical interests, this beamline, which works under a large range of
pressure, temperature and magnetic fields, opens the possibility of studying new regimes of
chemical bonding and reactions. These studies would be relevant to planetary atmosphere
(specially Jovian planets) and also to shocked regions of supernova, supernova remnants,
Herbig-Haro jets and so on. Its spatial resolution would allow the mapping of the effect of
high pressure, focusing on atomic transitions to analyze the structure and opacity of such
regions.

CATERETÊ
Coherent And TimE REsolved ScatTEring. ”Cateretê” refers to a large tree found in

the south and southeast regions of Brazil. This experimental beamline is devoted to X-
ray CDI and X-ray Photon Correlation Spectroscopy (XPCS). It operates between 3 and 12
keV with no energy scan. The beam size reaches about 30×30 µm. It is equipped with
a sample environment at room pressure, which allows for the variation of temperature (-
70 0C to ∼ 170 0C) and the injection of gases. The setup is optimized in order to allow
time monitoring of chemical reactions of catalysis and inorganic synthesis. The nanoparticle
geometry (the catalyst) can be monitored by X-ray CDI techniques. Investigations about the
surface chemistry and thermo reactions related to crystal growth would also be of interest in
a context of planetary atmospheres, for instance.

IPÊ
The Inelastic and Photo-Electron spectroscopy beamline, “Ipê”, has the Portuguese

name for the Tabeluia tree, a very common tree in American tropics. This beamline will
operate in the range between 100 and 1400 eV, using AP-XPS (Ambient Pressure – X-
ray Photoelectron Spectroscopy) and RIXS (Resonant Inelastic X-Ray Scattering). As with
Catereté, it is equipped with a sample environment that allows specific investigations of
reactions on liquids and solids interacting with gases. It allows for the simultaneous chemical
characterizations on the atomic K-edge of C, O or N (the available energy range includes
up to the K-edge energy of Mg). It is suited to the characterization of solid state structures,
which include solid state molecules, soils, rocks and possible interplanetary samples.
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IMBUIA
Imbuia refers to a common tree species typical from the Araucária forest of the south

region of Brazil. This experimental beamline will operate in the IR range, between 0.7 and
20 µm, on a scale from tens of nm to a few µm. The IMBUIA beamline will be divided in two
experimental stations using three different IR techniques.

One experimental station will work with an IR micro-spectrometer focused at the
diffraction limit (around 3 µm). It will perform µm-FTIR in transmission and reflection modes
and also in the ATR (Attenuated Total Reflectance) mode. This IR micro-focus station is
also equipped with a tomographic setup, where the sample is rotated, allowing IR-spectral
micro-tomography analyses. For each wavelength, a full 3D representation of the sample is
reconstructed via CT algorithms.

The other experimental station is dedicated to nano-FTIR and spectral imaging via the
synchrotron s-SNOM (Scanning Near-field Optical Microscope). With this technique, the
beam interaction with the sample surface is achieved by the use of a nano-antenna - the
cantilever of an AFM (Atomic Force Microscope), which opens the possibility to use FTIR in
areas of a few dozens of nanometers.

Regarding astrophysical interests, meteorites and comet samples could be characterized
by their organic content and structure. These techniques also have large applications in
the study of the plasmonic of graphene and carbon-nanotubes. Quantitative analysis of
the implantation of nitrogen, oxigen and other elements would give some insights on the
possible structure of solid carbonaceous and heterocyclic molecules. Specifically about
graphene characterization and growth, it is worth mentioning the availability of the ARPES
(Angular Resolved Photoelectron Spectroscopy) technique at the Sabiá beamline, in the
second phase of Sirius. It allows detailed band mapping of the electronic structure of the
molecules, thus elucidating the effects of the presence of heteroatoms. This mapping can
be applied to fine emission/absorption features and chemical reactivity.

These techniques should be taken into consideration, as they will provide relevant
information about surface chemical reactions and molecular structure, potentially present
also on interstellar carbonaceous grains.

Table 1: Main parameters of the experimental beamlines of Sirius - Phase 1 (LNLS, 2015).

Parameters Carnaúba Ema Cateretê Ipê Imbuia

Energy range 2-14 keV 2.7-30 keV 3-12 keV 100-1400 eV 0.7-20 µm
Energy resolution 10−5 10−5 10−5 10−5 10−4 (µ-FTIR)
(∆E/E) 10−3 (nano-FTIR)
Harmonic content < 10−5 < 10−5 < 10−5 < 10−4 -
Energy scan mode Yes Yes No Yes Yes
Beamsize 0.03x0.03 5x5 30x30 < 1x1 (RIXS) 3x3 (µ=FTIR)
at sample (µm) (at 8 keV) < 10x10 (APXPS) 0.025x0.025 (nano-FTIR)
Beam divergence <2 (at 8 keV) 0.02 2 < 0.02 1 < 1
at sample (mrad)

Conclusions

Sirius is designed and being built to be one of the most advanced and brilliant photon
sources of the world, providing light from the UV to hard X-rays at its diffraction limit. It will
allow the study of nano-structured materials at an unprecedented level, in environmental
conditions that can mimic cold interstellar gas clouds or hot planetary interiors. The initial
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beamlines that will be inaugurated in the next couple of years will already open venues for
astrophysical and planetary sciences studies, but there is ample room for new techniques to
be added and new energy ranges to be explored.
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A Small Molecule with PAH Vibrational Properties
and a Detectable Rotational Spectrum: c-(C)C3H2,
Cyclopropenylidenyl Carbene
Donatus Agbaglo1, Timothy J. Lee2, Russell Thackston3, Ryan C.
Fortenberry4

1 Department of Chemistry & Biochemistry, Georgia Southern University, Statesboro, Georgia 30460, U.S.A.
2 MS 245-3 NASA Ames Research Center, Moffett Field, California 94035, U.S.A.
3 Department of Information Technology, Georgia Southern University, Statesboro, Georgia 30460, U.S.A.
4 Department of Chemistry & Biochemistry, University of Mississippi, University, Mississippi 38677-1848,
U.S.A.

The cyclopropenylidenyl carbene, c-(C)C3H2, should make for an excellent probe of
unidentified infrared bands. It has a dipole moment of roughly 5.0 D making it easily
detectable rotationally from the ground. Furthermore, it has vibrational frequencies
computed here with proven and high-level quantum chemical methods that line up rather
well with the typical C−H stretch, C−C stretch, out-of-plane wag, etc. bins delineated
for polycyclic aromatic hydrocarbon fundamental frequencies. For instance, the bright
C=C stretches are predicted to be at 5.474 µm and 6.394 µm in line with the aromatic
infrared bands observed towards various astrophysical regions and within the range of the
EXES instrument onboard SOFIA. As a result, potential radioastronomical detection of this
molecule could be followed with IR analysis leading to a rare two-pronged analysis for this
hydrocarbon which should shed light onto the nature of currently unattributed IR features.

E-mail: r410@olemiss.edu
Astrophys. J., 871, 236, (2019)
https://iopscience.iop.org/article/10.3847/1538-4357/aaf85a

Whipping IC63/IC59
H. Andrews11, E. Peeters2,3, A. G. G. M. Tielens1 and Y. Okada4
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3 Carl Sagan Center, SETI Institute, 189 N. Bernardo Avenue, Suite 100, Mountain View, CA 94043, USA
4 Physikalisches Institut der Universität zu Köln, Zülpicher Straße 77, 50937 Koöln, Germany

IC 63 and IC 59 are a pair of cometary-shaped nebulae in the vicinity of the star γCas
(also known as Tsih, “the Whip”). Both nebulae have very different optical appearances,
despite the fact that both objects lie at similar projected distances from the star: IC 63
shows bright rims and filaments, while IC 59 looks more homogeneous and faint.
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We aim to perform a general description of the two nebulae from an observational
standpoint in order to study the physical conditions at the UV-illuminated surfaces of these
objects.

We used the available data on both nebulae taken with Spitzer and Herschel to study
the infrared emission at the tip of both clouds, and derive the intensity of the UV radiation
field. Using PACS line spectroscopy we obtained the intensity of the cooling lines [C II] 157
µm and [O I] 63 µm, and we used these to estimate the density in these regions. Excitation
diagrams of molecular hydrogen were obtained to derive the gas temperature. We also used
[C II] 157 µm velocity maps of IC 59 taken with GREAT on board SOFIA to explore the gas
dynamics in this nebula.

We find that the IR emission from polycyclic aromatic hydrocarbons (PAHs) is very similar
at the tip of both nebulae. Even though it varies in intensity between the two, the derived
PAH band ratios are remarkably similar. These ratios are similar to those found in the
more shielded regions of other nebulae such as NGC 7023 and NGC 2023. Regarding
the physical conditions, we get that while in IC 63 the intensity of the UV field, G0, is a factor
of ∼10 higher than in IC 59, the density n at the tip of IC 59 is lower than in IC 63 by a
similar factor. For both objects we derive G0 values significantly lower than what previous
works have so far assumed. Comparison with other reflection nebulae PDRs and known
correlations support our claim that both IC63 and IC 59 are low-UV irradiated environments.

We conclude that the tips of IC63 and IC59 are about 3 and 5 times farther away from the
star than their respective projected distances. The similarity of the mid-infrared emission
between the two nebulae is consistent not only with both objects being overdensities
within the same region around γCas, but it is also consistent with the similar G0/n ratio
and ionization parameters, which altogether rule the evolution of the hydrogenation and
ionization level of the emitting population of PAHs. Finally, regarding the kinematics of the
material in IC 59, we find evidence of photo-evaporation due to the incident radiation from
γCas.

E-mail: epeeters@uwo.ca
A&A 619, A170 (2018)
http://adsabs.harvard.edu/abs/2018A%26A...619A.170A

On possibility of detection of emission from
nanodiamonds in vicinity of stellar objects: laboratory
spectroscopy and observational data
Andrey Shiryaev1, Laurence Sabin2, Gennady Valyavin3, Gazinur
Galazutdinov4

1 IPCE RAS, Moscow, Russia
2 Instituto de Astronomia, UNAM, Ensenada, Mexico
3 SAO RAS, N.Arkhyz, Russia
4 Instituto de Astronomia, Univ. Catolica del Norte, Antofagasta, Chile

Based on extensive laboratory characterization of presolar nanodiamonds extracted from
meteorites, we have proposed a novel approach to detect nanodiamonds at astrophysical
objects using the 7370 Å emission band arising from lattice defects. Details of laboratory
spectroscopic studies and preliminary results of observations are presented.
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E-mail: shiryaev@phyche.ac.ru
Conference Modern stellar astronomy 2018, Volume 1, Edited by O.Yu.Malkov, V.N.Obridko,
A.S.Rastorguev, and N.N.Samus, pages 311-314
http://arxiv.org/abs/1901.10360

Ultrafast electronic relaxations from the S3 state of
pyrene

Jennifer A. Noblea∗, Christian Aupetita, Dominique Descampsb, Stéphane
Petitb, Aude Simonc, Joelle Mascettia, Nadia Ben Amorc and Valérie
Blanchetb

a Université de Bordeaux-CNRS, ISM, F33405 Talence, France
b Université de Bordeaux-CNRS-CEA, CELIA, UMR5107, F33405 Talence, France
c Université de Toulouse-CNRS-UT3, LCPQ-IRSAMC, F-31062 Toulouse, France
∗ Present address : Aix-Marseille Université-CNRS, PIIM, 13397, Marseille, France

The ultrafast relaxation occurring in pyrene upon excitation at 4.68 eV was studied in a
supersonic gas-jet fs pump-probe experiment. Mass spectrometry and velocity map imaging
of photoelectrons produced by probing via multiphoton ionisation at 800 nm reveal that the
initially prepared wave packet exhibits a fast relaxation (<80 fs), followed by a slower one
of 200 fs. By comparing the propensity rules of photoionisation observed at one color
with ab initio calculations, we tentatively assign these two timescales to a first internal
conversion to the dark bB3g state followed by a second one to the long lived aB2u first excited
state. Vertical excitation energies determined using ab initio Multi-State Complete Active
Space 2nd order Perturbation Theory (MS-CASPT2), as well as oscillator strengths between
several electronic states, are reported.

E-mail: valerie.blanchet@celia.u-bordeaux.fr; benamor@irsamc.ups-tlse.fr
Phys. Chem. Chem. Phys., 2019, Accepted Manuscript
http://dx.doi.org/10.1039/C8CP06895J

Searching for stable fullerenes in space with
computational chemistry
Alessandra Candian1, Marina Gomes Rachid1,2, Heather MacIsaac3,4,5,
Viktor N. Staroverov6, Els Peeters3,4,7 and Jan Cami3,4,7

1 Leiden Observatory, Leiden University, Niels Bohrweg 2, 2333CA, Leiden, The Netherlands
2 Universidade do Vale do Paraı́ba, Laboratorio de Astroquı́mica e Astrobiologia, 2911, Urbanova, São José
dos Campos, SP, Brazil
3 Department of Physics and Astronomy, The University of Western Ontario, London, ON N6A 3K7, Canada
4 Centre for Planetary Science and Exploration (CPSX), The University of Western Ontario, London, ON N6A
3K7, Canada
5 Physics Department, St. Francis Xavier University, 5005 Chapel Square, Antigonish, NS B2G 2W5, Canada
6 Department of Chemistry, The University of Western Ontario, London, ON N6A 5B7, Canada
7 SETI Institute, 189 Bernardo Avenue, Suite 100, Mountain View, CA 94043, USA
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We report a computational study of the stability and infrared (IR) vibrational spectra of
neutral and singly ionised fullerene cages containing between 44 and 70 carbon atoms. The
stability is characterised in terms of the standard enthalpy of formation per CC bond, the
HOMO–LUMO gap, and the energy required to eliminate a C2 fragment. We compare the
simulated IR spectra of these fullerene species to the observed emission spectra of several
planetary nebulae (Tc 1, SMP SMC 16, and SMP LMC 56) where strong C60 emission has
been detected. Although we could not conclusively identify fullerenes other than C60 and
C70, our results point to the possible presence of smaller (44, 50, and 56-atom) cages in
those astronomical objects. Observational confirmation of our prediction should become
possible when the James Webb Space Telescope comes online.

E-mail: candian@strw.leidenuniv.nl
Accepted for publication in MNRAS
http://ukads.nottingham.ac.uk/abs/2019arXiv190203090C
https://doi.org/10.1093/mnras/stz450

Carbonaceous nano-dust emission in proto-planetary
discs: the aliphatic-aromatic components
T. Boutéraon1, E. Habart1 N. Ysard1, A.P. Jones1, E. Dartois2 and T. Pino2

1 Institut d’Astrophysique Spatiale (IAS), UMR 8617-CNRS Université Paris Sud, 91405 Orsay, France
2 Institut des Sciences Moléculaires d’Orsay (ISMO), CNRS, Université Paris Sud, 91405 Orsay, France

In the interstellar medium, carbon (nano-)grains are a major component of interstellar
dust. This solid phase is more vulnerable to processing and destruction than its silicate
counterpart. It exhibits a complex, size-dependent evolution that is due to interactions within
different radiative and dynamical environments. Infrared signatures of these carbon nano-
grains are seen in a large number of discs around Herbig HAeBe stars. We probe the
composition and evolution of carbon nano-grains at the surface of (pre-)transitional proto-
planetary discs around Herbig stars. We present spatially resolved infrared emission spectra
obtained with the Nasmyth Adaptive Optics System (NAOS) Near-Infrared Imager and
Spectrograph (CONICA) at the Very Large Telescope (VLT) in the 3-4 µm range with a spatial
resolution of 0.1”, which allowed us to trace aromatic, olefinic, and aliphatic bands that are
attributed to sub-nanometer hydrocarbon grains. We applied a Gaussian fitting to analyse
the observed spectral signatures. Finally, we propose an interpretation in the framework
of the The Heterogeneous dust Evolution Model of Interstellar Solids (THEMIS).We show
the presence of several spatially extended spectral features that are related to aromatic
and aliphatic hydrocarbon material in discs around Herbig stars, from ∼ 10 to 50-100 AU,
and even in inner gaps that are devoid of large grains. The correlation and constant intensity
ratios between aliphatic and aromatic CH stretching bands suggests a common nature of the
carriers. Given their expected high destruction rates through UV photons, our observations
suggest that they are continuously replenished at the disc surfaces.

E-mail: thomas.bouteraon@ias.u-psud.fr
Accepted for publication in Astronomy & Astrophysics
https://arxiv.org/abs/1901.07332
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Effect of molecular structure on the infrared signatures
of astronomically relevant PAHs
J. Bouwman1, P. Castellanos1,2, M. Bulak1,2, J. Terwisscha van
Scheltinga1,2, J. Cami3,4, H. Linnartz1, and A. G. G. M. Tielens2

1 Sackler Laboratory for Astrophysics, Leiden Observatory, Leiden University, P.O. Box 9513, NL-2300 RA
Leiden, The Netherlands
2 Leiden Observatory, Leiden University, P.O. Box 9513, NL-2300 RA Leiden, The Netherlands
3 Department of Physics and Astronomy, University of Western Ontario, London, ON, N6A 3K7, Canada
4 SETI Institute, 189 N. Bernardo Ave, Suite 200, Mountain View, CA 94043

Emission bands from polycyclic aromatic hydrocarbons (PAHs) dominate the mid-infrared
spectra of a wide variety of astronomical sources, encompassing nearly all stages of stellar
evolution. Despite their similarities, details in band positions and shapes have allowed a
classification of PAH emission to be developed. It has been suggested that this classification
is in turn associated with the degree of photoprocessing of PAHs. Over the past decade,
a more complete picture of the PAH interstellar life-cycle has emerged, in which a wide
range of PAH species are formed during the later stages of stellar evolution. After this
they are photoprocessed, increasing the relative abundance of the more stable (typically
larger and compact) PAHs. For this work we have tested the effect of the symmetry, size,
and structure of PAHs on their fragmentation pattern and infrared spectra by combining
experiments at the free electron laser for infrared experiments (FELIX) and quantum
chemical computations. Applying this approach to the cations of four molecular species,
perylene (C20H12), peropyrene (C26H14), ovalene (C32H14) and isoviolanthrene (C34H18), we
find that a reduction of molecular symmetry causes the activation of vibrational modes in
the 7–9 µm range. We show that the IR characteristics of less symmetric PAHs can help
explain the broad band observed in the class D spectra, which are typically associated
with a low degree of photoprocessing. Such large, nonsymmetrical irregular PAHs are
currently largely missing from the NASA Ames PAH database. The band positions and
shapes of the largest more symmetric PAH measured here, show the best resemblance with
class A and B sources, representative of regions with high radiation fields and thus heavier
photoprocessing. Furthermore, the dissociation pattern observed in the mass spectra hint
to an enhanced stability of the carbon skeleton in more symmetric PAHs with respect to the
irregular and less symmetric species, which tend to loose carbon containing units. Although
not a direct proof, these findings are fully in line with the grandPAH hypothesis, which claims
that symmetric large PAHs can survive as the radiation field increases, while their less
symmetric counterparts are destroyed or converted to symmetric PAHs.

E-mail: bouwman@strw.leidenuniv.nl
E-mail: pablo@strw.leidenuniv.nl
A&A 621, A80 (2019)
https://www.aanda.org/articles/aa/pdf/2019/01/aa34130-18.pdf
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Celebrating the first 40 Years of Alexander Tielens’
Contribution to Science:

THE PHYSICS AND CHEMISTRY OF
THE INTERSTELLAR MEDIUM

Centre International des Congrès du Palais des Papes,
Avignon, France

September 2 - 6, 2019

Dear colleagues,

We are happy to announce the conference:

****************************************************************************************************
CELEBRATING 40 YEARS OF ALEXANDER TIELENS’ CONTRIBUTION TO SCIENCE:

THE PHYSICS AND CHEMISTRY OF THE ISM
https://tielens2019.sciencesconf.org/

****************************************************************************************************

Venue
The symposium will be held 2-6 September 2019 in the historical Congrès du Palais des
Papes, Avignon, France (http://www.avignon-congres.com/).

Rational
Xander Tielens has been driving research in the fields of interstellar physics and chemistry
and the cosmic cycle of matter with outstanding contributions for 40 years. With this meeting,
we wish to celebrate his scientific achievements and discuss future research directions
opened up by his contributions.

The meeting will focus on the fields strongly influenced by Xander involving the physical
and chemical processes that control the interstellar medium and its life cycle: PDRs,
interstellar and circumstellar dust, PAHs, ices and astrochemistry. We will especially
emphasize future opportunities offered by the powerful telescopes at our disposal such as,
for example, ALMA, SOFIA, and JWST. The meeting will consist of invited reviews, invited
and contributed talks, and posters.
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Key dates
February 11: Opening of the registration and abstract submission on the symposium website
June 1: Deadline of Abstract submission for oral contributions
June 15: Announcement of the selected oral contributions
June 20: Deadline of registration

Please note that the symposium participation is restricted to 120 persons, based on first-
signed first-selected, so do not delay your registration!

Confirmed invited speakers
L. Allamandola, N. Balucani, A. Boogert, F. Boulanger, S. Cazaux, J. Cernicharo,
L. d’Hendecourt, T. de Graauw, J. Goicoechea, D. Hollenbach, C. Joblin, B. Lefloch,
M. Kaufman, C. Kemper, M. Meixner, T. Millar, M-E. Palumbo, E. Roueff, K. Schuster,
E. van Dishoeck, R. Waters

Scientific Organizing Committee
C. Ceccarelli (chair), A. Candian (co-chair), J. Cami, C. Dominik, L. Hornekaer, K. Justtanont,
E. Peeters, M. Wolfire

Local Organizing Committee
B. Lefloch(chair), E. Bianchi,ŁC. Borye, M. Bouvier, M. De Simone, M-H Sztefek

Contacts
loc-XT2019@univ-grenoble-alpes.fr
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26th International Symposium on
Polycyclic Aromatic Compounds (ISPAC)

Örebro, Sweden
9 - 12 September 2019

• Registration open: March 2019

• Early bird registration close: June 2019

• Late registration open: June 2019

• Late registration closes: August 2019

• Musikhögskolan, Örebro University

• Hotel: Pre-reserved rooms are kept until July 15 and August 20, 2019

For further information about the conference, please visit the following website:

https://www.oru.se/ISPAC2019

Practical questions and questions about the registration are answered by:
Jeanette Andersson: jeanette.andersson@oru.se

Questions about the conference content are answered by:
Maria Larsson (maria.larsson@oru.se) and Ivan Titaley (ivan.titaley@oru.se).

The Scientific Organizing Committee:
Maria Larsson - (local host)
Institutionen för naturvetenskap och teknik, Örebro Universitet, Örebro, Sweden

Ivan Titaley - (local host)
Institutionen för naturvetenskap och teknik, Örebro Universitet, Örebro, Sweden

Jan Andersson
Institute of Inorganic and Analytical Chemistry, Universitt Münster, Münster, Germany

Philippe Garrigues
Institut des Sciences Moléculaires, Université de Bordeaux, Bordeaux, France

Staci Simonich
Department of Environmental and Molecular Toxicology, Oregon State University, Corvallis,
USA

Stephen Wise
Chemical Sciences Division, National Institute of Standards and Technology, Gaithersburg,
USA
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Tenured Facility Manager
W.M. Keck Research Laboratory in Astrochemistry

University of Hawaii at Manoa, USA

The W.M. Keck Research Laboratory in Astrochemistry is announcing the opening of a
tenured Facility Manager Position (11 months) starting as early as March 15, 2019:

https://www.uhmreactiondynamics.org/Keck.html

The salary is negotiable and based on experience. The duties and responsibilities include:

1. Responsible for overseeing the daily operation of the W.M. Keck Research Laboratory
in Astrochemistry and enforcement of standard operation procedures.

2. To request biannually user proposals from the scientific community by disseminating
open calls in electronic newsletters of the American Chemical Society (ACS), the
American Geophysical Union (AGU), and the American Astronomical Society (AAS).

3. To coordinate merit reviews and allocate experimental time to successful proposals.

4. To design and to conduct in collaboration with (inter)national and local faculty member
scientists scientific-, postdoctoral fellows, and students experiments in the W.M. Keck
Research Laboratory in Astrochemistry.

5. To disseminate in collaboration with (inter)national and local scientists the results from
the experiments in peer-reviewed journals.

6. To maintain the W.M. Keck Research Laboratory in Astrochemistry such as lasers,
cryosystems, and pumping systems.

7. To modify existing research instruments to add capabilities that extend the usefulness
of the instrument and the laser systems.

8. Responsible for inventory management (chemicals, vacuum components) related to the
W.M. Keck Research Laboratory in Astrochemistry.

9. To co-organize a biannual ’Laboratory Astrophysics Workshop’ for current and
prospective users to be promoted via the American Chemical Society (ACS), the
American Geophysical Union (AGU), and the American Astronomical Society (AAS).

10. Other duties as assigned.
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Minimum Qualifications:

1. Possession of a Ph.D. degree in physics, physical chemistry, or planetary sciences or
related field with at least 5 year(s) of responsible professional experience with operating
ultra high vacuum experimental setups and tunable laser systems (solid state, dye
lasers).

2. Demonstrated ability to disseminate research results in internationally circulated, peer-
reviewed publications.

3. Considerable working knowledge of principles, practices, and maintenance techniques
in cryosciences (cold heads, liquid nitrogen plants).

4. Considerable working knowledge and understanding of gas phase time of flight and
condensed phase spectroscopy data fitting and analysis procedures.

5. Demonstrated ability to work in an (international) team.

6. Demonstrated ability to present research results at (international) conferences.

7. Demonstrated ability to operate a personal computer, work stations, apply word
processing software, programming (C or C++), labview, and autocad/solidworks.

8. For supervisory work, demonstrated ability to lead subordinates and to manage work
priorities and projects.

9. Ability to work outside of normal work hours, including evenings, weekends & holidays.

10. Ability to plan, organize, direct, and evaluate the activities of subordinates.

11. Ability to travel for purposes of attending meetings, training and other activities.

Application Information
To Apply: Submit a cover letter indicating how you satisfy EACH of the qualifications and
names of 3 professional references to the email address below. Send application materials
as a single PDF file to ralfk@hawaii.edu.

The University of Hawaii is an equal opportunity/affirmative action institution and is
committed to a policy of nondiscrimination on the basis of race, sex, gender identity and
expression, age, religion, color, national origin, ancestry, citizenship, disability, genetic
information, marital status, breastfeeding, income assignment for child support, arrest and
court record (except as permissible under State law), sexual orientation, domestic or sexual
violence victim status, national guard absence, or status as a covered veteran.

Employment is contingent on satisfying employment eligibility verification requirements of
the Immigration Reform and Control Act of 1986; reference checks of previous employers;
and for certain positions, criminal history record checks.

In accordance with the Jeanne Clery Disclosure of Campus Security Policy and Campus
Crime Statistics Act, annual campus crime statistics for the University of Hawaii may be
viewed at: https://ope.ed.gov/campussafety/, or a paper copy may be obtained upon request
from the respective UH Campus Security or Administrative Services Office.
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Next issue: 21 March 2019
Submission deadline: 8 March 2019
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