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IAU SYMPOSIUM 336

COVER ILLUSTRATION: SA GENTI ARRUBIA

Pink flamingos, or sa genti arrubia (the red people), as they are called in Sardinia,
populate the ponds and salt marshes surrounding Cagliari. In particular, in the
Ponds of Santa Gilla and the Molentargius Regional Park it is possible to admire
hundreds of them, together with several other species of aquatic birds, wintering
and nesting during their migration between Europe and Africa.

They are often seen with their heads under the shallow water in search of tiny
crustaceans on which they feed, or, as shown in this photograph, during their
pleasant and graceful flight, with their beautiful shades of colors offered by their
spread wings.

It is particularly amazing, and likely the only place in the world, that these birds,
usually so shy, stop and nest in Cagliari, a modern city, so highly urbanized and
built up. This has led to the flamingos becoming a symbol of the town.

Photo credit: Gian Paolo Vargiu, INAF-Osservatorio Astronomico di Cagliari
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Exploring the Nature of MMB sources: A Search for Class I Methanol Masers and
their Outflows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317
N. Cunningham, G. Fuller, A. Avison & S. Breen

Global outburst of methanol maser in G24.33+0.14 . . . . . . . . . . . . . . . . . . . . . . . . 319
P. Wolak, M. Szymczak, M. Olech & A. Bartkiewicz

Statistical analysis of the physical properties of the 6.7 GHz methanol
maser features based on VLBI data.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321
R. Sarniak, M. Szymczak & A. Bartkiewicz

Probing Early Phases of High Mass Stars with 6.7 GHz Methanol Masers. . . . . . 323
S. T. Paulson & J. D. Pandian

Quenching of expanding outflow in massive star-forming region W75N(B)-VLA 2 325
S.-W. Kim & J.-S. Kim

Periodic methanol masers and colliding wind binaries . . . . . . . . . . . . . . . . . . . . . . 327
S. P. van den Heever, D. J. van der Walt, J. M. Pittard & M. G. Hoare

LBA high resolution observations of ground- and excited-state OH masers towards
G351.417+0.645 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329
T. Chanapote, K. Asanok, R. Dodson, M. Rioja, J. A. Green &
B. H. Kramer

Chemical differentiation in the inner envelope of a young high-mass protostar
associated with Class II methanol maser emission . . . . . . . . . . . . . . . . . . . . . 331
T. Csengeri, S. Bontemps, F. Wyrowski, A. Belloche, K. M. Menten,
S. Leurini & the SPARKS team

https://doi.org/10.1017/S1743921318000984 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921318000984


xii Contents

Maser Emission in G 339.884−1.259 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334
V. Krishnan, L. Moscadelli, S. P. Ellingsen, H. E. Bignall, S. L. Breen,
R. Dodson, L. J. Hyland, C. J. Phillips, C. Reynolds & J. Stevens

The bursting variability of 6.7 GHz methanol maser of G33.641-0.228 . . . . . . . . . 336
Y. Kojima, K. Fujisawa & K. Motogi

Evolved Stars
Chairs: W.H.T. Vlemmings, A. Richards, L. Humphreys

Towards continuous viewing of circumstellar maser sources over decades . . . . . . . 341
H. Imai

Hot and cold running water: understanding evolved star winds. . . . . . . . . . . . . . . 347
A. M. S. Richards, M. D. Gray, A. Baudry, E. M. L. Humphreys, S. Etoka,
L. Decin, I. Marti-Vidal, A. M. Sobolev & W. Vlemmings

Bow shocks in water fountain jets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351
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Preface

The IAU Symposium No. 336, titled “Astrophysical Masers: Unlocking the Mysteries
of the Universe”, was held from the 4th to 8th of September 2017 in Cagliari (Italy),
an enjoyable city with a variety of attractions for visitors, located in the southern part
of Sardinia that hosts among the most beautiful seashores in the Mediterranean. The
Symposium was attended by over 150 participants from 25 countries.

This Symposium was the fifth in a series of conferences dedicated to astrophysical
masers. The previous conferences were held in the United States (Arlington, Virginia
in 1992), Brazil (Angra dos Reis in 2001), Australia (Alice Springs in 2007), and South
Africa (Stellenbosch in 2012). The Symposium was opened by the IAU General Secretary,
Prof. Piero Benvenuti, who introduced the main aims and tasks of the IAU, underlined
the relevance of the IAU Symposia, welcomed the participants, and officially started the
Symposium.

Astronomical masers touch on a very broad range of astrophysical phenomena, from
those taking place in massive star forming regions and evolved stars, to those in accretion
disks around super-massive black holes. Thus, masers provide invaluable tools to estimate
fundamental astronomical quantities, such as gas motions, distances, and black hole
masses. Since the last conference there has been an explosion of work on masers, especially
related to the cosmic distance scale, the structure of the Milky Way, and the masses of
(AGN) black holes.

Indeed, the important results presented in over 140 contributions (oral and posters), all
of very high quality, and arranged in six oral sessions and two poster sessions, have once
again demonstrated that molecular masers are fundamental tools to provide answers to
many of the most important and puzzling mysteries of modern astronomy. In addition,
the Symposium testified to the dramatic growth of the field due to improvements in
astrometry with VERA and the VLBA, and the coming online of major new facilities,
like ALMA, eMERLIN, and the KVN, and the promising opportunities offered by SKA
and its pathfinders, and the Next Generation VLA.

In the framework of the intense programme spiced up with stimulating discussions, the
participants had the chance to visit the site of the 64-m Sardinia Radio Telescope, located
in the Gerrei area. This facility, as illustrated during the Symposium in some scientific
talks, is indeed an excellent instrument to perform forefront observational programmes
in maser science, both in Galactic and extragalactic environments, as a single-dish and
as part of VLBI arrays.

In order to leave a significant legacy in the community after the Symposium, educa-
tional and outreach activities took place in parallel with the scientific programme.

The editors would like to thank our sponsors and all the personnel of the Osserva-
torio Astronomico di Cagliari for their support. In addition, we would like to thank
the SOC and LOC members. We are particularly grateful to Alberto Sanna, Ciriaco
Goddi, Gabriele Surcis, and Luca Moscadelli who conceived of holding this Symposium
in Sardinia and supported it throughout its realization. Last, but not least, we thank the
staff of the Hotel Regina Margherita in Cagliari, the venue of the conference, for their
professionalism and kindness.

Andrea Tarchi, Mark Reid & Paola Castangia
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Ka rlis B erziņ š , Ventsp ils International Radio Astronomy Centre, Latv ia karlis.b erzins@venta.lv
Anna Bonaldi, SKA Organization , Jodrell Bank, M acclesfi eld , UK a.b onald i@ skatelescop e.org
Jim Braatz , National Radio Astronomy Observatory, Charlottesv ille , USA jbraatz@nrao.edu
Jan Brand , INAF-Istituto d i Radioastronom ia, Bologna, Ita ly brand@ ira.inaf.it
Shari Breen , The University of Sydney, Austra lia shari.breen@ sydney.edu .au
Crysta l Lee Brogan , National Radio Astronomy Observatory, Charlottesv ille , USA cbrogan@nrao.edu
Ross A lexander Burns , Jo int institute for VLBI ERIC , The Netherlands Burns@ jive.eu
Paola Castangia , INAF-O sservatorio Astronom ico d i Cagliari, Ita ly p castang@oa-cagliari.inaf.it
S ilv ia Casu , INAF-O sservatorio Astronom ico d i Cagliari, Ita ly silv ia@oa-cagliari.inaf.it
Thanapol Chanapote , D epartm ent of Physics, Khon Kaen University, Thailand t.chanapote@gm ail.com
X i Chen , C enter for Astrophysics, Guangzhou University, China chenxi@ shao.ac.cn
Jam es Okwe Chibueze , SKA South A frica , South A frica jch ibueze@ ska.ac.za
Se-Hyung Cho , Korea Astronomy and Space Science Institute, Republic of Korea cho@kasi.re .kr
M ark J. Claussen , National Radio Astronomy Observatory, So corro , USA m clausse@nrao.edu
T iziana Coiana , INAF-O sservatorio Astronom ico d i Cagliari, Ita ly tcoiana@oa-cagliari.inaf.it
Francisco Colomer , Jo int institute for VLBI ERIC , The Netherlands f.co lom er@oan.es
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E lisab etta Ladu , Università degli Stud i d i Cagliari, Ita ly ladueli91@gm ail.com
Boy Lankhaar , Chalm ers University of Technology, Onsala , Sweden lankhaar@chalm ers.se
Katharina Leiter , University of W ürzburg Lehrstuh l fü r A stronom ie, G erm any kleiter@astro .un i-wuerzburg.de
S ilv ia Leurin i, INAF-O sservatorio Astronom ico d i Cagliari, Ita ly sleurin i@oa-cagliari.inaf.it
J ing jing Li, Purp le M ountain Observatory, China jjli@pm o.ac.cn
Dalei Li, X in jiang Astronom ical Observatory, China lidalei@xao.ac.cn
Ivan Litovchenko , A stro Space Center of the Leb edev Physica l Institute, Russia grosh@asc.rssi.ru

https://doi.org/10.1017/S1743921318000984 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921318000984


xix

Gordon M acLeod , Harteb eestho ek Radio Astronomy Observatory, South A frica gord@hartrao.ac.za
A lb erto M asini, INAF-O sservatorio Astronom ico d i Bologna, Ita ly alb erto .m asin i4@unib o.it
Fabrizio M assi, INAF-O sservatorio Astrofi sico d i A rcetri, Ita ly fm assi@arcetri.astro .it
Jabulan i P. M aswanganye , North-West University Centre for Space Research , South A frica p op7paul@gm ail.com
T iege P. M cCarthy , University of Tasm ania , Austra lia tiegem @utas.edu .au
G iusepp e M elis , INAF-O sservatorio Astronom ico d i Cagliari, Ita ly m elis@oa-cagliari.inaf.it
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