CAMBRIDGE

Cambridge University Press & Assessment
978-1-107-03284-2 — Cosmic Masers — from OH to Ho (IAU S287)

Edited by R. S. Booth , W. H. T. Vlemmings , E. M. L. Humphreys
Frontmatter
More Information

COSMIC MASERS - FROM OH TO Hy
IAU SYMPOSIUM 287

COVER ILLUSTRATION:

A picture of Table Montain, Cape Town, taken from Robben Island.

This iconic symbol of South Africa was recently voted one of the ‘New 7 Wonders
of the World’.

@© in this web service Cambridge University Press & Assessment www.cambridge.org


www.cambridge.org/9781107032842
www.cambridge.org

CAMBRIDGE

Cambridge University Press & Assessment

978-1-107-03284-2 — Cosmic Masers — from OH to Ho (IAU S287)
Edited by R. S. Booth , W. H. T. Vlemmings , E. M. L. Humphreys
Frontmatter

More Information

IAU SYMPOSIUM PROCEEDINGS SERIES

Chief Editor

TAN F. CORBETT, IAU General Secretary
icorbett@eso.org

Editor

THIERRY MONTMERLE, IAU Assistant General Secretary
Institut d’Astrophysique de Paris,
98bis, Bd Arago, 75014 Paris, France
montmerle@iap. fr

@© in this web service Cambridge University Press & Assessment www.cambridge.org


www.cambridge.org/9781107032842
www.cambridge.org

Cambridge University Press & Assessment

978-1-107-03284-2 — Cosmic Masers — from OH to Ho (IAU S287)
Edited by R. S. Booth , W. H. T. Vlemmings , E. M. L. Humphreys
Frontmatter

More Information

INTERNATIONAL ASTRONOMICAL UNION
UNION ASTRONOMIQUE INTERNATIONALE

International Astronomical Union

1AU

COSMIC MASERS - FROM
OH TO H,

PROCEEDINGS OF THE 287th SYMPOSIUM OF THE
INTERNATIONAL ASTRONOMICAL UNION
HELD IN STELLENBOSCH, SOUTH AFRICA

JANUARY 29 - FEBRUARY 3, 2012

Edited by

ROY S. BOOTH
SA SKA Project, SOUTH AFRICA

ELIZABETH M. L. HUMPHREYS
ESO Garching, GERMANY

and

WOUTER H. T. VLEMMINGS
Onsala Space Observatory, Chalmers University of Technology, SWEDEN

=5 CAMBRIDGE

@) UNIVERSITY PRESS

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781107032842
www.cambridge.org

Cambridge University Press & Assessment

978-1-107-03284-2 — Cosmic Masers — from OH to Ho (IAU S287)
Edited by R. S. Booth , W. H. T. Vlemmings , E. M. L. Humphreys
Frontmatter

More Information

CAMBRIDGE

UNIVERSITY PRESS

University Printing House, Cambridge CB2 8BS, United Kingdom

One Liberty Plaza, 20th Floor, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia

314-321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre, New Delhi - 110025, India
103 Penang Road, #05-06/07, Visioncrest Commercial, Singapore 238467

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the pursuit of
education, learning and research at the highest international levels of excellence.

www.cambridge.org
Information on this title: www.cambridge.org/9781107032842

© International Astronomical Union 2012

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

First published 2012
A catalogue record for this publication is available from the British Library
ISBN 978-1-107-03284-2 Hardback

Cambridge University Press has no responsibility for the persistence or
accuracy of URLs for external or third-party internet websites referred to in
this publication, and does not guarantee that any content on such websites is,
or will remain, accurate or appropriate.

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781107032842
www.cambridge.org

Cambridge University Press & Assessment

978-1-107-03284-2 — Cosmic Masers — from OH to Ho (IAU S287)
Edited by R. S. Booth , W. H. T. Vlemmings , E. M. L. Humphreys
Frontmatter

More Information

v
Table of Contents

Preface . ... o xii
Organizing committee . .. ... . xiii
Conference photograph ... ... ... .. . Xiv
Conference participants . . .. ... ... ..ot XV
Tribute to Yolanda Gémez Castellano . .. ......... .. ... .. .. xvii
T1: Advances in Maser Theory Chair: Roy Booth

Advances in Maser Theory .. ... ... i 3

V. Strelnitski

Modelling of Cosmic Molecular Masers: Introduction to a Computation Cookbook 13
A. M. Sobolev €& M. D. Gray

A detailed trace of the pump for 1720-MHz OH masers in SNRs . ............ 23
M. D. Gray

T2: Polarization and magnetic fields Chair: Athol Kemball

Maser polarization and magnetic fields ........ ... ... .. ... o L 31
W. H. T. Viemmings

Polarization of Class I methanol (CH3OH) masers......................... 41
A. P. Sarma

Polarization of the Recombination Line Maser in MWC349. .. ............... 49

C. Thum, D. Morris, € H. Wiesemeyer
VLBA SiO maser observations of the OH/IR star OH 44.8-2.3: magnetic field

and morphology . .. ..o 54
N. Amiri, W. H. T. Viemmings, A. J. Kemball & H. J. van Langevelde

Linear polarization of hydroxyl masers in circumstellar envelope outer regions. . 59
P. Wolak, M. Szymczak & E. Gérard

Maser polarization with ALMA . ... ... . . 64

A. F. Pérez-Sdanchez & W. Viemmings

High resolution magnetic field measurements in high-mass star-forming regions
USINE MASETS . . . oottt et e et e e e e 69
G. Surcis, W. H. T. Viemmings, H. J. van Langevelde €& B. H. Kramer

The magnetic field of IRAS 16293-2422 as traced by shock-induced Ho O masers 74
F. O. Alves, W. H. T. Viemmings, J. M. Girart €& J. M. Torrelles

Water Maser Emission Around Low /Intermediate Mass Evolved Stars ........ 79
M. L. Leal-Ferreira, W. H. T. Viemmings, P. J. Diamond, A. Kemball,
N. Amiri € J.-F. Desmurs

Observational tests of SiO maser polarisation models. . ..................... 81
L. L. Richter, A. J. Kemball €& J. L. Jonas

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781107032842
www.cambridge.org

Cambridge University Press & Assessment

978-1-107-03284-2 — Cosmic Masers — from OH to Ho (IAU S287)
Edited by R. S. Booth , W. H. T. Vlemmings , E. M. L. Humphreys
Frontmatter

More Information

vi Contents
T3a: Star formation: maser variability Chair: Philip Diamond

Variability of Class II methanol masers in massive star forming regions. ....... 85
S. Goedhart, M. Gaylard, & J. van der Walt

Binary systems: implications for outflows & periodicities relevant to masers. . . . 93
N. K. Singh & A. A. Deshpande

Intermittent maser flare around the high-mass young stellar object G353.273+0.641 98
K. Motogi, K. Sorai, K. Fujisawa, K. Sugiyama & M. Honma

VERA Observations of the HyO Maser Burst in Orion KL .. ................ 103
T. Hirota, M. Tsuboi, K. Fujisawa, M. Honma, N. Kawaguchi, M. K. Kim,
H. Kobayashi, H. Imai, T. Omodaka, K. M. Shibata, T. Shimoikura, &
Y. Yonekura

The variability of cosmic methanol masers in massive star-forming regions. . . .. 108
J. P. Maswanganye € M. J. Gaylard

Chasing the flare in Orion KL: Observations of the 22 GHz H,O Masers at
HartRAO. . . 110
S. Otto & M. J. Gaylard

On the Methanol masers in G9.62+0.20E: Preliminary colliding-wind binary (CWB)
calculations . . . ... 112
S. P. van den Heever, D. J. van der Walt, J. M. Pittard & M. G. Hoare

T3b: Star formation masers Chair: Crystal Brogan

Masers in star forming regions . ......... ... . . 117
A. Bartkiewicz & H. J. van Langevelde
Masers in GLIMPSE Extended Green Objects (EGOs) ..................... 127

C. J. Cyganowski, C. L. Brogan, T. R. Hunter, E. Churchwell, J. Koda,
E. Rosolowsky, S. Towers, B. Whitney, & Q. Zhang

44 GHz Methanol Maser SUrveys ... ... 133
S. E. Kurtz

A Highly-collimated Water Maser Bipolar Outflow in the Cepheus A HW3d
Massive Protostellar Object. . .. ... . i i 141

J. O. Chibueze, H. Imai, D. Tafoya, T. Omodaka, O. Kameya, T. Hirota,
S.-N. Chong, & J. M. Torrelles

Methanol masers and millimetre lines: a common origin in protostellar envelopes 146
K. J. E. Torstensson, H. J. van Langevelde, F. F. S. van der Tak,
W. H. T. Viemmings, L. E. Kristensen, S. Bourke ¢ A. Barkiewicz

The infrared environment of methanol maser rings at high spatial resolution . . . 151
J. M. De Buizer, A. Bartkiewicz & M. Szymczak

Masers as evolutionary tracers of high-mass star formation.................. 156
S. L. Breen € S. P. Ellingsen

Class I methanol masers in low-mass star formation regions . ................ 161
S. V. Kalenskii, V. I. Slysh, L. E. B. Johansson, P. Bergman, S. Kurtz,
P. Hofner, & C. M. Walmsley

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781107032842
www.cambridge.org

Cambridge University Press & Assessment

978-1-107-03284-2 — Cosmic Masers — from OH to Ho (IAU S287)
Edited by R. S. Booth , W. H. T. Vlemmings , E. M. L. Humphreys
Frontmatter

More Information

Contents vii

Dynamical detection of a magnetocentrifugal wind driven by a 20 Mg YSO. . .. 166
L. J. Greenhill, C. Goddi, C. J. Chandler, E. M. L. Humphreys, &
L. D. Matthews

The W51 Main/South SFR complex seen through 6-GHz OH and methanol masers 171
S. Etoka, M. D. Gray & G. A. Fuller

What is happening in G357.96-0.167 . ... ... ... ... .. .. . 176
T. R. Britton, M. A. Voronkov, & V. A. Moss

Infrared characteristics of sources associated with OH, HyO, SiO and CH3;O0H

TNASETS & v v e et e e e e e e 178
J. Esimbek, J. J. Zhou, G. Wu & X. D. Tang
Massive star-formation toward G28.87-+0.07 . . .. ... ... .. . 180

J. J. Li, L. Moscadelli, R. Cesaroni, R. S. Furuya, Y. Xu, T. Usuda,
K. M. Menten, M. Pestalozzi, D. Eliav, € E. Schisano

High-mass Star Formation in the Regions IRAS 1921741651 and 2315145912 . . 182
V. Migenes, I. T. Rodriguez & M. A. Trinidad
325 GHz Water Masers in Orion Source I . ....... ... ... ... ... .. ........ 184

F. Niederhofer, E. Humphreys, C. Goddi € L. J. Greenhill

10 years of 12.2 GHz methanol maser VLBI observations towards NGC 7538 IRS1 N:
proper motions and maser saturation.............. ... . . ... 186
M. Pestalozzi, A. Jerkstrand € J. Conway

Internal Proper Motion of 6.7 GHz Methanol Masers in Ultra Compact HII Region
269 . . o 188
S. Sawada-Satoh, K. Fujisawa, K. Sugiyama, K. Wajima € M. Honma

The radial velocity acceleration of the 6.7 GHz methanol maser in Mon R2 IRS3 190
K. Sugiyama, K. Fujisawa, N. Shino, & A. Doi

A Circumstellar Disk toward the High-mass Star-forming Region IRAS 23033+5951 192
M. A. Trinidad, T. Rodriguez €& V. Migenes

Molecular outflows toward methanol masers: detection techniques and their prop-
<3 s U 194
H. M. de Villiers, M. A. Thompson, A. Chrysostomou & D. J. van der Walt

T4: Stellar Masers Chair: Elizabeth Humphreys

Masers in evolved star winds. . . ... .. . e 199
A. M. S. Richards
Radio and IR interferometry of SiO maser stars........... ... ... ... ... .. 209

M. Wittkowski, D. A. Boboltz, M. D. Gray, E. M. L. Humphreys,
1. Karovicova, € M. Scholz

Maser emission during post-AGB evolution. . .......... ... ... ... ... .. .... 217
J.-F. Desmurs

Water Fountains in Pre-Planetary Nebulae: The Case of IRAS16342—3814. . . .. 225
M. Claussen, R. Sahai, M. Morris, € H. Rogers

The first water fountain in a planetary nebula ......... ... ... ... ... ...... 230

O. Sudrez, J. F. Gomez, P. Bendjoya, L. F. Miranda, M. A. Guerrero,
G. Ramos-Larios, J. R. Rizzo, & L. Uscanga

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781107032842
www.cambridge.org

Cambridge University Press & Assessment

978-1-107-03284-2 — Cosmic Masers — from OH to Ho (IAU S287)
Edited by R. S. Booth , W. H. T. Vlemmings , E. M. L. Humphreys
Frontmatter

More Information

viii Contents

Polarization properties of R Cas SIO masers. .. ........ ... i, 235
K. A. Assaf, P. J. Diamond, A. M. S. Richards €& M. D. Gray

The final 112-frame movie of the 43 GHz SiO masers around the Mira Variable TX

AN, o oo 240
1. Gonidakis, P. J. Diamond & A. J. Kemball
High Resolution Radio and IR Observations of AGB Stars . ................. 245

W. Cotton, G. Perrin, R. Millan-Gabet, O. Delaa, & B. Mennesson

OH mainline maser polarisation properties of post-AGB stars ............... 250
J. M. Chapman, I. Gonidakis, R. M. Deacon & A. Green

Preliminary results on SiO v=3 J=1-0 maser emission from AGB stars ....... 252
J.-F. Desmurs, V. Bugjarrabal, M. Lindquist, J. Alcolea, R. Soria-Ruiz, &
P. Bergman

1612 MHz OH maser monitoring with the Nangay Radio Telescope ........... 254
D. Engels, E. Gérard, & N. Hallet

The Hamburg Database of Circumstellar OH Masers. ...................... 256
D. Engels

Imaging the water masers toward the HyO-PN IRAS 18061—2505............ 258

Y. Gomez, D. Tafoya, O. Sudrez, J. F. Godmez, L. F. Miranda, G. Anglada,
J. M. Torrelles, & R. Vizquez

TWINKLING STARS The disappearing SiO masers of W Aql............... 260
S. Ramstedt, W. Vlemmings, S. Mohamed, Y. K. Choi & H. Olofsson

T5: Maser Surveys Chair: Jessica Chapman

SiO Maser Surveys of Nearby Miras and their Kinematics in the Galaxy....... 265
S. Deguchi
Water maser follow-up of the Methanol Multi-Beam Survey.................. 275

A. Titmarsh, S. Ellingsen, S. Breen, J. Caswell & M. Voronkov

Identification of Class I Methanol Masers with Objects of Near and Mid-Infrared
Bands and the Third Version of the Class I Methanol Maser (MMI) Catalog 280
O. Bayandina, I. Val’tts & G. Larionov

25 GHz methanol masers in regions of massive star formation ............... 282
T. R. Britton & M. A. Voronkov

44-GHz class I methanol maser survey towards 6.7-GHz class II methanol masers 284
D.-Y. Byun, K.-T. Kim & J.-H. Bae

Water Masers Toward Star-Forming Regions in the Bolocam Galactic Plane Survey 286
M. K. Dunham & The BGPS Team

The VLBI mapping survey of the 6.7 GHz methanol masers with the JVN/EAVN 288
K. Fujisawa, K. Hachisuka, K. Sugiyama, A. Doi, M. Honma, Y. Yonekura,
T. Hirota, S. Sawada-Satoh, Y. Murata, K. Motogi, H. Ogawa, X. Chen,
K.-T. Kim & Z.-Q. Shen

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781107032842
www.cambridge.org

Cambridge University Press & Assessment

978-1-107-03284-2 — Cosmic Masers — from OH to Ho (IAU S287)
Edited by R. S. Booth , W. H. T. Vlemmings , E. M. L. Humphreys
Frontmatter

More Information

Contents ix

Simultaneous observations of SiO and Hy O masers toward known stellar SiO and/or

HoO mMAaSEr SOUICES . . oo oo 290
J. Kim, S.-H. Cho & S. J. Kim

SHOOTING STARS Masers from red giants. .. ........ . ... . ... ... .. 292
S. Ramstedt, W. Viemmings, E. Humphreys & F. Alves

New OH Observations toward Northern Class I Methanol Masers ............ 294

1. E. Val'tts, 1. D. Litovchenko , O. S. Bayandina, A. V. Alakoz,

G. M. Larionov, D. V. Mukha, A. S. Nabatov, A. A. Konovalenko,

V. V. Zakharenko, E. V. Alekseev, V. S. Nikolaenko, V. F. Kulishenko &
S. A. Odincov

22 GHz Water Maser Survey of the Xinjiang Astronomical Observatory ...... 296
J.-J. Zhou, J. Esimbek & G. Wu

T6: Cosmology and the Hubble constant Chair: Willem Baan

Cosmology and the Hubble Constant: On the Megamaser Cosmology Project
(MCP) et e 301
C. Henkel, J. A. Braatz, M. J. Reid, J. J. Condon, K. Y. Lo,
C. M. V. Impellizzeri & C. Y. Kuo

Mrk 1419 - a new distance determination ................. .00 311
C. M. V. Impellizzeri, J. A. Braatz, C.-Y. Kuo, M. J. Reid, K. Y. Lo,
C. Henkel & J. J. Condon

Optical Properties of the Host Galaxies of Extragalactic Nuclear H,O Masers . . 316
1. Zaw, G. Zhu, M. Blanton, & L. J. Greenhill

T7: AGN and megamasers Chair: Lincoln Greenhill

AGN and Megamasers. . . . ..ottt 323
A. Tarchi

Masers in Starburst Galaxies . ....... ... .. . . 333
J. Darling

Long term Arecibo monitoring of the water megamaser in MG J0414+40534 . . .. 340

P. Castangia, C. M. V. Impellizzeri, J. P. McKean, C. Henkel,
A. Brunthaler, A. L. Roy, & O. Wucknitz

Searching for new OH megamasers out to redshifts z > 1 ................... 345
K. W. Willett
Expectations of maser studies with FAST . ........... ... ... .. ... ........ 350

J. S. Zhang, D. Li € J. Z. Wang

The origin of Keplerian megamaser disks. .. ....... .. ... ... .. ... . .... 354
M. Wardle & F. Yusef-Zadeh

T8: Maser Astrometry Chair: Huib Jan van Langevelde

Maser Astrometry: from Galactic Structure to Local Group Cosmology . ...... 359
M. J. Reid

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781107032842
www.cambridge.org

Cambridge University Press & Assessment

978-1-107-03284-2 — Cosmic Masers — from OH to Ho (IAU S287)
Edited by R. S. Booth , W. H. T. Vlemmings , E. M. L. Humphreys
Frontmatter

More Information

X Contents

Methanol Maser Parallaxes and Proper Motions. .. ....... ... ... ... ... ... 368
Y. Xu, M. J. Reid, L. Moscadelli, K. M. Menten, X. W. Zheng,
A. Brunthaler, B. Zhang, K. L. J. Rygl, J. J. Li, & A. Sanna

VLBI multi-epoch water maser observations toward massive protostars........ 377
J. M. Torrelles, J. F. Gomez, N. A. Patel, S. Curiel, G. Anglada, &
R. FEstalella

Maser astrometry with VERA and Galactic structure .. .......... ... . ..., 386
M. Honma, T. Nagayama, T. Hirota, N. Matsumoto, N. Sakai,
N. Kawaguchi & VERA project members

Astrometry of Galactic Star-Forming Regions ON1 and ON2N with VERA .. .. 391
T. Nagayama & VERA project members
VLBI maser kinematics in high-mass SFRs: G23.01-0.41. .. ................. 396

A. Sanna, L. Moscadelli, R. Cesaroni & C. Goddi

3D velocity fields from methanol and water masers in an intermediate-mass proto-

1 ) 401
C. Goddi, L. Moscadelli € A. Sanna
Trigonometric Parallax of the Protoplanetary Nebula OH 231.84+4.2.......... 407

Y. K. Choi, A. Brunthaler, K. M. Menten & M. J. Reid

Astrometry of water masers in post-AGB stars.......... ... ... ... oL 411
H. Imai & VERA collaboration

Relative parallaxes in the massive star forming region W33 ........ ... .. .... 413
K. Immer, M. J. Reid & K. M. Menten

3-Dimensional kinematics of water/SiO masers in Orion-KL.......... ... ... 415
M. K. Kim, T. Hirota, K. Hideyuki & VERA project team members

Annual Parallax Measurements of an Infrared Dark Cloud MSXDC G034.434-00.24 417

T. Kurayama

The bar effect in the galactic gas motions traced by 6.7 GHz methanol maser

sources with VERA . ... . 419
N. Matsumoto, M. Honma & VERA project members
Mass distribution of the Galaxy with VERA. ....... ... ... ... ... ... .. ... 421

N. Sakai, M. Honma, H. Nakanishi, H. Sakanoue, T. Kurayama & VERA
project members

Distance and Maser Outflows of the Galactic Star-forming Region W51 Main/South 423
M. Sato, M. J. Reid, A. Brunthaler & K. M. Menten

Trigonometric Parallax of RCW 122 . ... ... . ... . . .. 425
Y. W. Wu, Y. Xu, K. M. Menten, X. W. Zheng & M. J. Reid
Distance and Size of the Red Hypergiant NML Cyg. . ...... .. ... . ... .. .... 427

B. Zhang, M. J. Reid, K. M. Menten, X. W. Zheng & A. Brunthaler

T9: New masers and further developments in maser physics
Chair: Mark Reid

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781107032842
www.cambridge.org

Cambridge University Press & Assessment

978-1-107-03284-2 — Cosmic Masers — from OH to Ho (IAU S287)
Edited by R. S. Booth , W. H. T. Vlemmings , E. M. L. Humphreys
Frontmatter

More Information

Contents xi

New class I methanol masers. . . ... e 433
M. A. Voronkov, J. L. Caswell, S. P. Ellingsen, S. L. Breen, T. R. Britton,
J. A. Green, A. M. Sobolev & A. J. Walsh

OH Masers and Supernova Remmnants . ............ ... ... ... ... ... 441
M. Wardle €& K. McDonnell

Class I Methanol Masers in the Galactic Center........................... 449
L. O. Sjouwerman & Y. M. Pihlstrom

Radio Recombination Line Maser Objects: New Detections with the SMA ... .. 455

1. Jiménez-Serra

Unveiling the kinematics of the disk and the ionized stellar wind of the massive

star MWC349A through RRL masers. . .......... ... ... ..., 460
A. Bdez-Rubio & J. Martin-Pintado
Intrinsic Sizes of the W3 (OH) Masers via Short Time Scale Variability . . ... .. 465

T. Laskar, W. M. Goss & B. A. Zauderer

OH Maser sources in W49N: probing differential anisotropic scattering with

ZEEIMATL PAITS. + o v vttt ettt e e 470
A. A. Deshpande, W. M. Goss & J. E. Mendoza-Torres

T10: Masers and the impact of new facilities Chair: Wouter
Viemmings

Maser observations with new instruments . ............. . ... ... . ... . . ... . 477
A. Wootten

MeerKAT and its potential for Cosmic MASER Research................... 483
R. Booth, S. Goedhart € J. Jonas

KVN Single-dish Water and Methanol Maser Line Surveys of Galactic YSOs. . . 488
K.-T. Kim, D.-Y. Byun, J.-H. Bae, W.-J. Kim, H.-W. Kang, C. S. Oh, &
S.-Y. Youn

Methanol masers in the Herschel era Putting them in the star formation context — 492
M. Pestalozzi

Early results from a diagnostic 1.3 cm survey of massive young protostars . . . .. 497
C. L. Brogan, T. R. Hunter, C. J. Cyganowski, R. Indebetouw, R. Friesen &
C. Chandler

EVLA imaging of the water masers in the massive protostellar cluster NGC63341 502
T. R. Hunter & C. L. Brogan

OH maser observations using the Russian interferometric network “Quasar” in
preparation for scientific observations with the space mission RadioAstron. 504
1. D. Litovchenko, A. V. Alakoz, V. I. Kostenko, S. F. Lihachev,
A. M. Finkelstein € A. V. Ipatov

TAU (Maser) Symposium 287 SUINMATY . . ..ot vttt ettt eenn e 506
Karl M. Menten

Author Index ... 516

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781107032842
www.cambridge.org

Cambridge University Press & Assessment

978-1-107-03284-2 — Cosmic Masers — from OH to Ho (IAU S287)
Edited by R. S. Booth , W. H. T. Vlemmings , E. M. L. Humphreys
Frontmatter

More Information

xii
Preface

The fourth TAU Symposium on Astronomical masers, TAUS 287, entitled Cosmic Masers-

from OH to H, was held in South Africa from January 29 February 3. The venue was
the excellent Wallenberg Conference Centre in the beautiful old town of Stellenbosch
nestling in the foothills of one of the countrys foremost wine districts.

The meeting was opened by Dr. Bernie Fanaroff, Director of the South African SKA
Project, who pointed out that human-kind had its origins in Africa and learned basic
skills before migration and continental drift led to the population of the rest of the World.

Despite a strenuous programme with lively discussions, the participants found time
to visit the Cape Town Water Front and take a boat trip to historical Robben Island,
where the present political structure was formulated in the mid 90s. They also enjoyed
an African evening at a local hospice, where they sampled truly African food, song and
dance.

Interstellar hydroxyl masers were first reported in 1965, at the beginning of an avalanche
of detections of interstellar molecules and the emergence of the science of Cosmo-chemistry.
Many molecules are now found to exhibit polarized (circular and linear) stimulated emis-
sion in a variety of astrophysical environments and the hierarchy extends from the inter-
stellar medium and regions of stellar formation through winds around evolved stars and
even the compressed gas surrounding Supernova remnants. masers are also detected in
other galaxies as analogues of Galactic masers, and in the dense molecular regions near
AGN. Most recently, masers have been detected in Comets and other regions of the So-
lar System. In all cases they have proved to be important diagnostics of their associated
regions, pinpointing dense gas, its motions and the local magnetic field structure in great
detail.

This phenomenon has proved to be invaluable in astrometry and the details of Galactic
structure and rotation have been refined through precise observation of masers. The same
properties of masers have been used to great effect to measure the study of Galactic nuclei
and because of the precise measurement of position and velocity, water masers have
enabled the unambiguous determination of the Hubble Constant at small red-shifts.

Recent maser surveys, and measurements of the above phenomena were discussed at
the Stellenbosch meeting along with new detections of known masers and detections of
new maser species. Discussion extended from reviews of the theory of the phenomenon,
maser properties such as variability and polarisation, to its use in astrometry and in
cosmology.

More than 110 participants, including some 25 students (many securing TAU grants)
attended the meeting. There were 68 oral contributions, including 8 by students and
many posters, displayed all week and discussed in 3 separate poster sessions. In general
the meeting followed its predecessor with 10 different scientific themes, each with a review
talk, one or two invited talks and contributed talks.

Finally we thank our sponsors the South African SKA project and the Natural Science
Research Council, NRF.

Roy Booth, Liz Humphreys € Wouter Viemmings
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Tribute to Yolanda Gdémez Castellano

The proceedings of IAU Symposium 287 are dedicated to the memory of Yolanda Gémez
Castellano. Yolanda died on 16 February 2012, shortly after the symposium, at the age
of forty-nine. She had struggled with cancer for a number of years, and her illness took
a sudden, and unexpected, turn for the worse just weeks before the meeting. She was a
member of the Scientific Organizing Committee of the symposium, and had planned to
attend the meeting, canceling her travel plans only days before her scheduled departure
for South Africa. Despite the state of her health, Yolanda still had sufficient energy to
fulfill her wish to participate in the conference by sending her contribution as a poster
(Imaging the water masers toward the Hy O-PN IRAS 18061-2505) through Mexican
colleagues.

Yolanda’s professional career was based at the National Autonomous University of
Mexico (UNAM). Her professional degrees (in physics) were all obtained from the UNAM,
although her doctoral research (A study in Radio Frequencies of Young Planetary Nebulae
and OH/IR Stars) was carried out at the Harvard-Smithsonian Center for Astrophysics.
Upon her return to Mexico from Boston, she worked side-by-side with her husband, Luis
Felipe Rodriguez, to establish a Mexican presence in the international radio astronomy
community.

Yolanda worked for more than twenty years at the UNAM; she began her research
career at the Institute for Astronomy at the Mexico City campus. Later, she was a
founding member of the Center for Radio Astronomy and Astrophysics (CRyA) at the
Morelia Campus of the UNAM, where she was a full professor.

Yolanda’s primary research area was the study of gaseous nebulae, both young plan-
etary nebulae associated with evolved stars and compact HII regions associated with
young massive stars. She also did significant work on protoplanetary disks and jets as-
sociated with young stellar objects. Her research resulted in more than 65 published
papers with numerous important contributions. Among her most notable discoveries was
the first detection of water vapor around a planetary nebula. This was unexpected be-
cause the radiation field around these stars should destroy any nearby molecules. She was
actively pursuing this fascinating line of research at the time of her death and in fact this
was the topic of her contribution at the Symposium. In addition, Yolanda was a gener-
ous and cheerful teacher, always willing to help and guide her students. Her enthusiasm
led many of her students to become astronomers: without exception her former masters
and doctoral students have joined the research community, and are now independent
researchers.

She was a firm believer that science is for everyone — not just for specialists but
also for the general public. Consequently, Yolanda not only assumed an active role in
the postgraduate astronomy program of the UNAM but she also taught undergraduate
physics at the state university of Michoacén, in addition to giving courses in astronomy in
several Latin American countries. Particularly notable was Yolanda’s extensive involve-
ment in public outreach. She gave innumerable talks, workshops, radio and television
interviews and published more than 40 popular science articles. She had a key role in the
International Year of Astronomy as celebrated in Mexico, organizing all of the events of
the CRyA and serving as president of the state organizing committee. The 350 public
outreach events that took place that year attracted more than 100,000 participants. The
highlight was the Noche de las Estrellas at the prehispanic ruins in Tzintzuntzan, Mi-
choacédn, which an estimated 10,000 people attended. In addition, Yolanda contributed
to the development of teaching materials for popularizing astronomy and the design of
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astronomical displays and activities for science museums. Thanks to the warmth, en-
thusiasm and dedication with which Yolanda took astronomy to the public, the state
government of Michoacdn awarded her the 2008 State Prize for Public Outreach of Sci-
ence and Technology.

Although perhaps little recognized by her professional colleagues, Yolanda was a avid
lover of the arts. Not only did she come from a very musically-talented family, but she
was also a devoted follower of the visual arts, decorating her home with outstanding
works by national and regional Mexican artists. Moreover, she herself had a creative,
artistic side: the logo of the CRyA — a radio telescope depicted in the style of Oriental
calligraphy — was of her own design.

Those of us who knew Yolanda personally will miss her ready smile and the cheerfulness
that accompanied her wherever she went. She will be greatly missed, by her former
students, by her colleagues and friends in Morelia, in Mexico, and around the world,
and most of all by her family, in particular by her children, Vicente and Cecilia, and her
husband Luis Felipe, to whom we extend the warmest embrace.

Rest in Peace, Yolanda.

S. Kurtz & J.M. Torrelles
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