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Dear Colleagues,

This month, our newsletter goes outside the Galaxy!

Our cover is illustrated with the beautiful galaxy Messier 101, which introduces our
In Focus on “Aromatic Features in External Galaxies”, a contribution written by Karl D.
Gordon (Space Telescope Science Institute, USA).

In this issue we also present a great collection of papers: works on spinning PAHs
and the anomalous microwave emission, the effect of bond topology variation in aromatic
monomers, the C-H stretching features of PAHs with aliphatic sidegroups, the relative
aromatic/aliphatic content of the carriers of the infrared features, and the anharmonic
infrared spectra of non-linear PAHs.

We have three announcements. The new journal Molecular Astrophysics welcomes
submissions. The ETN Network EUROPAH featured in our last AstroPAH is announcing
the opening of a number of positions. The next IAU Symposium of Astrochemistry is
also announced: it is going to happen next year, in beautiful Puerto Varas, Chile.

We welcome contributions to AstroPAH! Visit our webpage for more information:

http://astropah-news.strw.leidenuniv.nl

For publication in October, see the deadlines below.

The Editorial Team

Next issue: 18 October 2016.
Submission deadline: 7 October 2016.
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PAH Picture of the Month
A 3-color image of Messier 101, also known
as the Pinwheel galaxy, in the infrared
(blue=3.6 µm, green=8 µm (mostly from PAH
emission), red= 24 µm) obtained with the
Spitzer instruments IRAC and MIPS. With this
color-coded image, it is very easy to see just
from the change of color, that the outer re-
gions of the galaxy, which are more red, are
missing the (green) aromatic feature at 8 µm.
With these Spitzer observations, it was found
that the concentration of PAHs decrease to-
ward the outer portion of the Pinwheel galaxy,
then quickly drop off and is no longer detected
at its very outer rim.

Credits: NASA/JPL-Caltech/K. Gordon
(STScI)

Newsletter Design: Isabel Aleman
Background image: NASA, ESA, and the Hubble Heritage Team (STScI/AURA)
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Aromatic Features in External Galaxies

by Karl D. Gordon

In general, studies of the aromatic features are usually carried out in the Milky Way as this
is where the highest physical spatial resolution is possible1. Yet the range of global parameters
of the interstellar and circumstellar media (ISM and CSM) in the Milky Way is smaller than
seen in the universe as a whole. Global parameters of interest in both studies of and use
of these features include metallicity (e.g., amount of metals available for formation), radiation
field density (e.g., star formation), and density fields (e.g., shocks). Expanding the study of
the aromatic features to galaxies beyond the Milky Way expands the environments in which to
probe the detailed physics of these features. This provides additional clues to the nature of the
feature carriers and how these features can be used to infer the physical characteristics of their
environments.

The interested reader is encouraged to dive into the literature for the full picture on this topic
as only a biased taste can be presented in this article.

Normal Star-Forming Galaxies

Normal star-forming galaxies are those galaxies that are actively forming stars and do not
have an active galactic nuclei. The Milky Way is such a galaxy. Observations with the Infrared
Space Observatory (ISO) demonstrated that galaxies have aromatic features with a range of
strengths when compared to the underlying continuum (Madden et al. 2006). Measurements
of the strength of the aromatic features to the underlying continuum as a ratio or an equivalent
width removes the excitation conditions to first order. This is because the grains responsible for
both the aromatic features and the underlying continuum require excitation by similar energy
photons to emit the necessary mid-infrared photons (Draine & Li 2007). The ISO measure-
ments found that the feature strengths correlate with both the galaxy metallicity (as measured
by log(O/H)) and radiation field hardness (as measured by the [Ne III]/[Ne II] emission line ratio).

1 The aromatic features are commonly called by other names including PAH, UIR, AEFs, etc. I use the term aro-
matic as these features have been convincingly identified with the bending and stretching modes of aromatic rings,
with proposals for the exact carrier range from PAH molecules to more complex structured materials containing a
mix of aromatic and aliphatic bonds like hydrogenated amorphous carbon.
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Figure 1 - The normalized equivalent widths of the five highest equivalent width aromatic features are
plotted vs. metallicity (left) and ionization index (II = log([Ne III]/[Ne II]), a measure of the radiation field
hardness; right). The color symbols are the M101 HII regions from Gordon et al. (2008) and the gray
symbols are the starburst sample from Engelbracht et al. (2008). The locations of the two most metal-
poor galaxies (SBS 0335052E and I Zw 18) are labeled. In addition, the II ranges probed in Brandl et al.
(2006) and Wu et al. (2006) are indicated. The normalizations are done to the average of each aromatic
feature’s equivalent width. Figure from Gordon et al. (2008). See this paper for more details.

A stronger correlation with metallicity would indicate that the aromatic feature strength is due
to the carrier formation while a stronger correlation with radiation field hardness would indicate
it is due to destruction of the carrier. But the integrated correlations seen with ISO observa-
tions have significant scatter and similar significance. Studies of the spatial dependence of
the aromatic features in regions with ISO provided strong indications that at least some of the
variations seen were due to changes in the radiation field density (Galliano et al. 2005).

With the advent of the Spitzer Space Telescope, higher signal-to-noise mid-infrared spectra
of many more galaxies and regions in galaxies were possible giving a new view on these two
important correlations. Figure 1 summarizes a major fraction of the Spitzer observations of
the aromatic features in normal star forming galaxies. This figure shows that the correlation is
significantly better between the aromatic features and the radiation field hardness. In addition,
the strength of the aromatic features is constant up to [Ne III]/[Ne II] ratios of approximately one
and then weakens quickly. The behavior of the aromatic feature strengths can be seen in the
three color image of M101 (cover) where at some radius, all the bright regions change color
and become red. This is due to the weakening of the 8 µm aromatic feature (green) and the
rough correlation between radiation field hardness and metallicity. Finally, the ratio of strengths
between different aromatic features was seen to only vary by a factor of two indicating that the
carrier details (size distribution, ionization, hydrogenation, etc.) changed much less than the
overall abundance (factor of ∼10). The behavior with radiation field hardness has been seen in
M31 regions as well (Hemachandra et al. 2015).

Observations in the Large and Small Magellanic Clouds provide additional insight into the
behavior of the aromatic features as these two nearby galaxies give the highest physical reso-
lution and have metallicites lower than solar. The Small Magellanic Cloud has been extensively
studied using Spitzer imaging and spectroscopy by Sandstrom et al. (2010, 2012). Sandstrom
et al. (2010) used a model that assumed the aromatic features to be due to PAHs and found
that the spatial distribution of the PAH mass fraction (PAH/total dust mass) correlated well with
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molecular gas, but not with the carbon AGB star map. Sandstrom et al. suggested that the
carriers of the aromatic features, PAHs, are formed in the molecular ISM and/or are destroyed
in the diffuse ISM. Sandstrom et al. (2012) extended the SMC analysis to a careful study of
the aromatic feature ratios. They found that these ratios point to a size distribution of PAHs that
is smaller and more neutral than seen in higher metallicity galaxies. The lack of correlations
between the aromatic feature ratios and radiation field hardness suggests that the SMC PAH
size distribution is a signature of the PAH formation, not destruction. Detailed analyses of three
star forming complexes in the LMC and SMC have found that the aromatic features weaken as
the radiation field intensity and hardness increases (Lebouteiller et al. 2011; Galametz et al.
2013). Preliminary work on the SAGE-Spec sample of 20+ regions in the LMC (Kemper et al.
2010) has shown similar behaviors for the aromatic feature strengths and ratios to that seen in
the M101 HII regions and starburst galaxies (Gordon et al., unpublished).

Galaxies with Active Nuclei
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Figure 2 - The ratio of the 7.7 to 11.3 µm features is
plotted versus the [Ne III]/[Ne II] ratio which is a probe of
radiation field hardness. The red triangles are for galax-
ies with AGN and the blue squares are for galaxies with
HII dominated nuclei (no AGN). Figure from Smith et al.
(2007). See this paper for more details.

Galaxies with active galactic nuclei
(AGN) provide an environment that is
more energetic than star forming re-
gions. AGN can have intense radiation
fields and bulk motions (jets, shocks,
etc.). Thus, they provide a very in-
teresting environment for studying the
survival and/or formation of the aro-
matic carriers.

Figure 2 gives the 7.7 to 11.3 µm
aromatic feature ratio for the nuclear
regions of the SINGS sample (Smith
et al. 2007). The SINGS sample
was constructed to span the range of
galaxy properties in the local universe,
including galaxies with quiescent and
active nuclei (Kennicutt et al. 2003).
The feature ratio for the SINGS quies-
cent galaxies display a similar lack of
large variations versus the [Ne III]/[Ne
II] tracer of radiation field hardness.
This is not the case for the SINGS
galaxies with active nuclei. They show
a strong decrease in the ratio with increasing radiation field hardness indicating that the harsh
AGN environment is modifying the aromatic carriers. But, not all AGN show this behavior. The
GOALS sample of higher luminosity galaxies with AGN (Armus et al. 2009) does not show this
trend, instead the 7.7 to 11.3 µm ratios match those seen for the quiescent SINGS galaxies
(Stierwalt et al. 2014). This indicates that the behavior of the aromatic feature carriers with
environment is likely to be non-trivial and be the result of multiple effects.
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Open Questions

The ISO and Spitzer results have provided constraints on the carriers of aromatic features,
but there are intriguing open questions that remain.

What is the mechanism that explains a strong variation in the overall strength of all the
aromatic features (factor of 10) while the ratios vary by a much smaller amount (factor of 2)?
Prior to the Spitzer observations, the expectation was that the weakening of the features would
be accompanied by similar variations in the feature ratios due to ionization or size selection
destruction of the PAH molecules (leading contender for the carrier). In light of recent laboratory
data and model calculations of PAH molecules, are the variations in strength and feature ratios
consistent with ionization/size selective destruction/etc...? Are there other candidate materials
that have the observed behavior? Are there other explanations not related to the carrier material
that would explain the observed behavior?

The detailed study of the SMC indicates that the carriers of the aromatic features are being
formed in the ISM, not in the winds of AGB stars. How does this result help define which of
the expected form of the carriers are present? (e.g., free flying molecules versus a disordered
solid with aromatic rings)? The idea of dust formation in the ISM itself has gained importance
not just for the carriers of the aromatic features, but for the bulk of the dust grains. This has
been emphasized by detailed analyses of Spitzer and Herschel observations of the Magellanic
Clouds both from the dust formation in AGB stars and supernovae (e.g., Boyer et al. 2012;
Matsuura et al. 2011), destruction of dust in supernovae shocks (e.g., Lakićević et al. 2015;
Temin et al. 2015), and the amount of dust currently present in the ISM (e.g., Gordon et al.
2014; Roman-Duval et al. 2014).

Observational Future = JWST

The next chapter in studies of the aromatic features will be observations with the James
Webb Space Telescope (JWST). This will be especially true for extragalactic targets as JWST
will provide a factor of >7 spatial resolution coupled with significant increases in sensitivity.
The Mid-Infrared Instrument (MIRI) will be the instrument of choice as it provides integral field
spectroscopy (IFU) from 5-28.3 µm with spectral resolution ∼3000 (Rieke et al. 2015; Wells et
al. 2015). Similar IFU spectroscopy will be provided by the NIRSpec instrument for wavelengths
from 1-5 µm which will provide a probe of the critical 3.3 µm aromatic feature that was not
observable with Spitzer. The combination of the MIRI and NIRSpec observations will provide
much higher spectral resolution, fully mapped spectral cubes of both bright and faint targets
in the universe. Not only will this enable the strong aromatic features to be fully characterized
over a broad range of environments, but weaker aromatic and aliphatic features and a host of
ionized, atomic, and molecular features will also be measured simultaneously. One area that
will be particularly interesting to explore is the low metallicity (log(O/H)+12 < 7.9 - see Fig. 1)
regime that Spitzer was unable to explore except for a few unusual cases.
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Karl D. Gordon is an Associate Astronomer at the Space Tele-
scope Science Institute (STScI). His research focuses on under-
standing the nature of interstellar dust through observations and
modeling with particular interests in understanding the behavior
and carriers of the ultraviolet 2175 Å extinction bump and the mid-
infrared aromatic emission features. He received his PhD from the
Univ. of Toledo working with Adolf Witt in 1997 on many topics in-
cluding Monte Carlo dust radiative transfer and the detection of Ex-
tended Red Emission in the diffuse ISM using Pioneer 10/11 ob-
servations taken about the time he was born. He then worked with
Geoff Clayton at Louisiana State Univ. for two years learning much about dust extinction curves
and proposal writing. For the next eight years, he worked at the Univ. of Arizona on the Spitzer
MIPS instrument team led by George Rieke learning about the building, testing, commission-
ing, and flight of space instruments. Since 2007, he has worked at STScI on the JWST mission
with a focus on the MIRI instrument. Occasionally, he samples some potential carriers of the
aromatics features directly via a good cigar.
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IAU Symposium 332: Astrochemistry VII
Through the Cosmos from Galaxies to Planets

Puerto Varas, Chile
20-24 March 2017

We are pleased to announce that IAU Symposium 332, Astrochemistry VII, will be held March
20 - 24, 2017, in Puerto Varas, Chile.

The study of astrochemistry has become an important branch of modern astronomy and astro-
physics. Molecules are key tools in exploring topics such as star and planet formation, mass
loss mechanisms in late-type stars, the origin and evolution of interstellar dust grains, the struc-
ture of the interstellar medium in galaxies and the origin of protogalaxies in the early Universe.

Facilities such as the Herschel Space Observatory, ALMA, NOEMA, Rosetta and SOFIA are
producing results that provide information on densities, temperatures, excitation mechanisms,
dynamics in interstellar gas and lead to new research areas such as the habitability of exoplan-
ets, the origin of prebiotic chemistry and astrobiology.

At the same time as new observational facilities and instruments are revealing new views of our
molecular universe, there has been a concerted effort among physical chemists to provide the
large amount of fundamental data required to interpret these observations.

The active synergy between astronomical observation, laboratory experiment and theoretical
modelling has been reinforced at the latest General Assembly by the creation of a new IAU
Commission (B5) on Laboratory Astrophysics, of which laboratory astrochemistry is a compo-
nent.
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The confirmed invited speakers are Kathrin Altwegg, Manuel Aravena Aguire, Arnaud Belloche,
Simon Casassus, L. Ilsedore Cleeves, Herma Cuppen, Leen Decin, Nanase Harada, Suzanne
Madden, Nikku (Madhu) Madhusudhan, Stefanie N. Milam, Sergio Pilling, Ian Sims, Ewine van
Dishoeck, Satoshi Yamamoto.

Scientific Organising Committee, S332.

E-mail for contact: maria.cunningham@unsw.edu.au
Webpage: http://newt.phys.unsw.edu.au/IAUS332/
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A case against spinning PAHs as the source of the anoma-
lous microwave emission
Brandon S. Hensley1,2, B. T. Draine1 and Aaron E.Meisner3

1 Department of Astrophysical Sciences, Princeton University, Princeton, NJ 08544, USA
2 Jet Propulsion Laboratory, California Institute of Technology, 4800 Oak Grove Drive, Pasadena, CA 91109, USA
3 Berkeley Center for Cosmological Physics, Berkeley, CA 94720, USA
4 Lawrence Berkeley National Laboratory, Berkeley, CA 94720, USA

We employ an all-sky map of the anomalous microwave emission (AME) produced by compo-
nent separation of the microwave sky to study correlations between the AME and Galactic dust
properties. We find that while the AME is highly correlated with all tracers of dust emission,
the best predictor of the AME strength is the dust radiance. Fluctuations in the AME intensity
per dust radiance are uncorrelated with fluctuations in the emission from polycyclic aromatic
hydrocarbons (PAHs), casting doubt on the association between AME and PAHs. The PAH
abundance is strongly correlated with the dust optical depth and dust radiance, consistent with
PAH destruction in low density regions. We find that the AME intensity increases with increasing
radiation field strength, at variance with predictions from the spinning dust hypothesis. Finally,
the temperature dependence of the AME per dust radiance disfavors the interpretation of the
AME as thermal emission. A reconsideration of other AME carriers, such as ultrasmall silicates,
and other emission mechanisms, such as magnetic dipole emission, is warranted.

E-mail: brandon.s.hensley@jpl.nasa.gov
ApJ, 827, 1 (2016)
http://dx.doi.org/10.3847/0004-637X/827/1/45
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Electron-flux infrared response to varying π-bond topology
in charged aromatic monomers

Héctor Álvaro Galué1, Jos Oomens1,2, Wybren Jan Buma1 and Britta Redlich2

1 Van’t Hoff Institute for Molecular Sciences, University of Amsterdam, Science Park 904, 1098XH, Amsterdam,
The Netherlands
2 Radboud University, Institute for Molecules and Materials, FELIX Laboratory, Toernooiveld 7, 6525ED, Nijmegen,
The Netherlands

The interaction of delocalized π-electrons with molecular vibrations is key to charge trans-
port processes in π-conjugated organic materials based on aromatic monomers. Yet the role
that specific aromatic motifs play on charge transfer is poorly understood. Here we show that
the molecular edge topology in charged catacondensed aromatic hydrocarbons influences the
Herzberg-Teller coupling of π-electrons with molecular vibrations. To this end, we probe the
radical cations of picene and pentacene with benchmark armchair- and zigzag-edges using
infrared multiple-photon dissociation action spectroscopy and interpret the recorded spectra
via quantum-chemical calculations. We demonstrate that infrared bands preserve information
on the dipolar π-electron-flux mode enhancement, which is governed by the dynamical evolu-
tion of vibronically mixed and correlated one-electron configuration states. Our results reveal
that in picene a stronger charge π-flux is generated than in pentacene, which could justify the
differences of electronic properties of armchair- versus zigzag-type families of technologically
relevant organic molecules.

E-mail: b.redlich@science.ru.nl
Nature Comm, 7, 12633 (2016)
http://dx.doi.org/10.1038/ncomms12633

The C–H Stretching Features at 3.2–3.5 µm of Polycyclic
Aromatic Hydrocarbons with Aliphatic Sidegroups
Xuejuan Yang1,2, Aigen Li2, Rainer Glaser3, and Jianxin Zhong1

1 Department of Physics, Xiangtan University, Xiangtan 411105, China
2 Department of Physics and Astronomy, University of Missouri, Columbia, MO 65211, USA
3 Department of Chemistry, University of Missouri, Columbia, MO 65211, USA

The so-called “unidentified” infrared emission (UIE) features at 3.3, 6.2, 7.7, 8.6, and 11.3
µm are ubiquitously seen in a wide variety of astrophysical regions. The UIE features are
characteristic of the stretching and bending vibrations of aromatic hydrocarbon materials, e.g.,
polycyclic aromatic hydrocarbon (PAH) molecules. The 3.3 µm aromatic C–H stretching feature
is often accompanied by a weaker feature at 3.4 µm. The latter is generally thought to result from
the C–H stretch of aliphatic groups attached to the aromatic systems. The ratio of the observed
intensity of the 3.3 µm aromatic C–H feature to that of the 3.4 µm aliphatic C–H feature allows
one to estimate the aliphatic fraction of the UIE carriers, provided that the intrinsic oscillator
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strengths of the 3.3 µm aromatic C–H stretch (A3.3) and the 3.4 µm aliphatic C–H stretch (A3.4)
are known. While previous studies on the aliphatic fraction of the UIE carriers were mostly
based on the A3.4/A3.3 ratios derived from the mono-methyl derivatives of small PAH molecules,
in this work we employ density functional theory to compute the infrared vibrational spectra
of PAH molecules with a wide range of sidegroups including ethyl, propyl, butyl, and several
unsaturated alkyl chains, as well as all the isomers of dimethyl-substituted pyrene. We find
that, except PAHs with unsaturated alkyl chains, the corresponding A3.4/A3.3 ratios are close to
that of mono-methyl PAHs. This confirms the predominantly-aromatic nature of the UIE carriers
previously inferred from the A3.4/A3.3 ratio derived from mono-methyl PAHs.

E-mail: xjyang@xtu.edu.cn, lia@missouri.edu, glaserr@missouri.edu, jxzhong@xtu.edu.cn
ApJ, 825, 22 (2016)
http://arxiv.org/abs/1608.06704

On the Aliphatic versus Aromatic Content of the Carriers of
the “Unidentified” Infrared Emission Features
Xuejuan Yang1,2, Rainer Glaser3, Aigen Li2, and Jianxin Zhong1

1 Department of Physics, Xiangtan University, Xiangtan 411105, China
2 Department of Physics and Astronomy, University of Missouri, Columbia, MO 65211, USA
3 Department of Chemistry, University of Missouri, Columbia, MO 65211, USA

Although it is generally accepted that the unidentified infrared emission (UIE) features at
3.3, 6.2, 7.7, 8.6, and 11.3 µm are characteristic of the stretching and bending vibrations of
aromatic hydrocarbon materials, the exact nature of their carriers remains unknown: whether
they are free-flying, predominantly aromatic gas-phase molecules, or amorphous solids with a
mixed aromatic/aliphatic composition are being debated. Recently, the 3.3 and 3.4 µm features
which are commonly respectively attributed to aromatic and aliphatic C–H stretches have been
used to place an upper limit of ∼2% on the aliphatic fraction of the UIE carriers (i.e., the number
of C atoms in aliphatic chains to that in aromatic rings). Here we further explore the aliphatic
versus aromatic content of the UIE carriers by examining the ratio of the observed intensity of
the 6.2 µm aromatic C–C feature (I6.2) to that of the 6.85 µm aliphatic C–H deformation feature
(I6.85). To derive the intrinsic oscillator strengths of the 6.2 µm stretch (A6.2) and the 6.85 µm
deformation (A6.85), we employ density functional theory to compute the vibrational spectra of
seven methylated polycyclic aromatic hydrocarbon molecules and their cations. By comparing
I6.85/I6.2 with A6.85/A6.2, we derive the fraction of C atoms in methyl(ene) aliphatic form to be
at most ∼10%, confirming the earlier finding that the UIE emitters are predominantly aromatic.
We have also computed the intrinsic strength of the 7.25 µm feature (A7.25), another aliphatic
C–H deformation band. We find that A6.85 appreciably exceeds A7.25. This explains why the
6.85 µm feature is more frequently detected in space than the 7.25 µm feature.

E-mail: xjyang@xtu.edu.cn, glaserr@missouri.edu, lia@missouri.edu, jxzhong@xtu.edu.cn
MNRAS, 462, 1551 (2016)
http://arxiv.org/abs/1608.06706
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The anharmonic quartic force field infrared spectra of five
non-linear polycyclic aromatic hydrocarbons: benz[a]anthra-
cene, chrysene, phenanthrene, pyrene, and triphenylene
Cameron J. Mackie1, Alessandra Candian1, Xinchuan Huang2, Elena Maltseva3,
Annemieke Petrignani1,3,4, Jos Oomens4, Andrew L. Mattioda5, Wybren Jan
Buma3, Timothy J. Lee5 and Alexander G. G. M. Tielens1

1 Leiden Observatory, Leiden University, P.O. Box 9513, 2300 RA Leiden, The Netherlands
2 SETI Institute, 189 Bernardo Avenue, Suite 100, Mountain View, California 94043, USA
3 University of Amsterdam, Science Park 904, 1098XH, Amsterdam, The Netherlands
4 Radboud University, Toernooiveld 7, 6525ED, Nijmegen, The Netherlands
5 NASA Ames Research Center, Moffett Field, California 94035-1000, USA

The study of interstellar polycyclic aromatic hydrocarbons (PAHs) relies heavily on theo-
retically predicted infrared spectra. Most earlier studies use scaled harmonic frequencies for
band positions and the double harmonic approximation for intensities. However, recent high-
resolution gas-phase experimental spectroscopic studies have shown that the harmonic approx-
imation is not sufficient to reproduce experimental results. In our previous work, we presented
the anharmonic theoretical spectra of three linear PAHs, showing the importance of including
anharmonicities into the theoretical calculations. In this paper, we continue this work by ex-
tending the study to include five non-linear PAHs (benz[a]anthracene, chrysene, phenanthrene,
pyrene, and triphenylene), thereby allowing us to make a full assessment of how edge struc-
ture, symmetry, and size influence the effects of anharmonicities. The theoretical anharmonic
spectra are compared to spectra obtained under matrix isolation low-temperature conditions,
low-resolution, high-temperature gas-phase conditions, and high-resolution, low-temperature
gas-phase conditions. Overall, excellent agreement is observed between the theoretical and
experimental spectra although the experimental spectra show subtle but significant differences.

E-mail: mackie@strw.leidenuniv.nl
J. Chem. Phys. 145, 084313 (2016)
http://dx.doi.org/10.1063/1.4961438
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EUROPAH Recruitment

EUROPAH will recruit 16 early-stage researchers (ESRs) across the network. Each ESR
will be enrolled in a PhD program and complete a specially designed training schedule
in tandem with performing research and innovation projects at their host organisation.
The training in this highly multidisciplinary network will combine astronomy, molecular
physics, molecular spectroscopy, environmental science, quantum chemistry, surface
sciences, plasma physics and scientific communication.

Who can apply?

Details on the 16 individual positions are provided on the EUROPAH website at
www.europah.eu.

To qualify as an ESR in the EUROPAH network you must:

• be in the first four years1 of your research career, since, e.g., completion of your
masters degree,

• not already possess a doctorate degree,

• be willing to move to a country within the network2 in which you have not lived for
more than 12 months over the last 3 years,

• be proficient in both written and spoken English.

What do I do now?

Check out the project descriptions at www.europah.eu and then forward a 2-page CV
and 1-page cover letter, listing your favoured projects in order of preference, to

recruitment@europah.eu

1 Full-time equivalent research experience.
2 You must also be eligible for a working permit for this country.
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Call for Papers: New Journal

Molecular Astrophysics Welcomes Submissions!

As a new journal, Molecular Astrophysics invites you to submit your paper. The journal ben-
efits from a world-class editorial team, led by Professor Alexander Tielens from the Leiden
Observatory, who is committed to developing Molecular Astrophysics into a high quality and
multi-disciplinary forum for the many different communities focusing on the study of molecules
in space.

Dear Colleague,

This timely new journal provides a platform for scientists studying the chemical processes that
form and separate molecules, and control chemical abundances in the universe. In particularly,
solar system objects including planets, moons, and comets, in the atmospheres of exoplanets,
as well as in regions of star and planet formation in the interstellar medium of galaxies.

Molecular Astrophysics has arrived at an important time for the field, as new space missions
and large-scale observatories are creating unprecedented opportunities for new observational
studies of the molecular universe. This journal taps into the expected new insights and the need
to bring the various communities together on one platform.

5 REASONS TO SUBMIT YOUR RESEARCH:

• Molecular Astrophysics has no page charges.

• Abstracting and Indexing in Scopus and SAO/NASA Astrophysics Data System (ADS).

• As a published author, you will receive notifications via Mendeley Stats on how your article
is being downloaded, shared and cited; knowing the impact of your research will help get
future funding.

• We help you promote your work by giving you a Share Link, with 50 days’ unlimited free
access to your full article.

• Rapid publication on ScienceDirect, reaching a global online presence of 16 million -
Accepted papers are published online almost immediately.

IN ADDITION, all published articles will be included in the AstroChemical Newsletter promoted
to the astrochemical community.

Go to journal homepage

We look forward to welcoming your submissions to the journal!

Yours sincerely,

José Stoop, Publisher, Molecular Astrophysics
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http://adswww.harvard.edu/
https://www.elsevier.com/authors/journal-authors/measuring-an-articles-impact/stats?utm_campaign=49426_AB1_CFP_24056758&utm_campaignPK=249403613&utm_term=OP26128&utm_content=249930659&utm_source=30&BID=737913922&utm_medium=email&SIS_ID=0
https://www.elsevier.com/authors/journal-authors/submit-your-paper/sharing-and-promoting-your-article?utm_campaign=49426_AB1_CFP_24056758&utm_campaignPK=249403613&utm_term=OP26128&utm_content=249930659&utm_source=30&BID=737913922&utm_medium=email&SIS_ID=0
https://www.elsevier.com/authors/journal-authors/share-link?utm_campaign=49426_AB1_CFP_24056758&utm_campaignPK=249403613&utm_term=OP26128&utm_content=249930659&utm_source=30&BID=737913922&utm_medium=email&SIS_ID=0
http://acn.obs.u-bordeaux1.fr/
http://www.journals.elsevier.com/molecular-astrophysics?utm_campaign=49426_AB1_CFP_24056758&utm_campaignPK=249403613&utm_term=OP26128&utm_content=249930659&utm_source=30&BID=737913922&utm_medium=email&SIS_ID=0
mailto:j.stoop@elsevier.com


AstroPAH Newsletter

http://astropah-news.strw.leidenuniv.nl
astropah@strw.leidenuniv.nl

Next issue: 18 October 2016
Submission deadline: 7 October 2016
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