Astronomical Society of the Pacific Conference Series Volume 59

ASTRONOMY WITH MILLIMETER AND
SUBMILLIMETER WAVE INTERFEROMETRY

IAU Colloquium 140

570
50"
40

30"

8 (1950)

20"

10"

67°560"

3"42m0® 58° 56° 54° 42™0*  58° 56° 54°
a (1950)

Edited by
M. Ishiguro and Wm. J. Welch

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

ASTRONOMY WITH MILLIMETER AND
SUBMILLIMETER WAVE INTERFEROMETRY

i

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

A SERIES OF BOOKS ON RECENT DEVELOPMENTS IN
ASTRONOMY AND ASTROPHYSICS

A.S.P. CONFERENCE SERIES
BOARD OF EDITORS

Dr. Sallie L. Baliunas, Chair
Dr. John P. Huchra

Dr. Roberta M. Humphreys
Dr. Catherine A. Pilachowski

© Copyright 1994 Astronomical Society of the Pacific
390 Ashton Avenue, San Francisco, California 94112

All rights reserved
Printed by BookCrafters, Inc.
First published 1994

Library of Congress Catalog Card Number: 94-71403
ISBN 0-937707-78-3

D. Harold McNamara, Managing Editor of Conference Series
408 ESC Brigham Young University

Provo, UT 84602
801-378-2298

i

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

A SERIES OF BOOKS ON RECENT DEVELOPMENTS IN
ASTRONOMY AND ASTROPHYSICS

Vol. 1-Progress and Opportunities in Southern Hemisphere Optical Astronomy: The
CTIO 25th Anniversary Symposium

ed. V. M. Blanco and M. M. Phillips ISBN 0-937707-18-X
Vol. 2-Proceedings of a Workshop on Optical Surveys for Quasars

ed. P. S. Osmer, A. C. Porter, R. F. Green, and C. B. Foltz ISBN 0-937707-19-8
Vol. 3-Fiber Optics in Astronomy

ed. S. C. Barden ISBN 0-937707-20-1
Vol. 4-The Extragalactic Distance Scale: Proceedings of the ASP 100th Anniversary
Symposium

ed. S. van den Bergh and C. J. Pritchet ISBN 0-937707-21-X
Vol. 5-The Minnesota Lectures on Clusters of Galaxies and Large-Scale Structure

ed. J. M. Dickey ISBN 0-937707-22-8

Vol. 6-Synthesis Imaging in Radio Astronomy: A Collection of Lectures from the Third
NRAO Synthesis Imaging Summer School

ed. R. A, Perley, F. R. Schwab, and A. H. Bridle ISBN 0-937707-23-6
Vol. 7-Properties of Hot Luminous Stars: Boulder-Munich Workshop

ed. C. D. Garmany ISBN 0-937707-24-4
Vol. 8-CCDs in Astronomy

ed. G. H. Jacoby ISBN 0-937707-25-2
Vol. 9-Cool Stars, Stellar Systems, and the Sun. Sixth Cambridge Workshop

ed. G. Wallerstein ISBN 0-937707-27-9
Vol. 10-The Evolution of the Universe of Galaxies. The Edwin Hubble Centennial
Symposium

ed. R. G. Kron ISBN 0-937707-28-7
Vol. 11-Confrontation Between Stellar Pulsation and Evolution

ed. C. Cacciari and G. Clementini ISBN 0-937707-30-9
Vol. 12-The Evolution of the Interstellar Medium

ed. L. Blitz ISBN 0-937707-31-7
Vol. 13-The Formation and Evolution of Star Clusters

ed. K. Janes ISBN 0-937707-32-5
Vol. 14-Astrophysics with Infrared Arrays

ed. R. Elston ISBN 0-937707-33-3
Vol. 15-Large-Scale Structures and Peculiar Motions in the Universe

ed. D. W. Latham and L. A. N. da Costa ISBN 0-937707-34-1
Vol. 16-Atoms, Ions and Molecules: New Results in Spectral Line Astrophysics

ed. A. D. Haschick and P. T. P. Ho ISBN 0-937707-35-X
Vol. 17-Light Pollution, Radio Interference, and Space Debris

ed. D. L. Crawford ISBN 0-937707-36-8
Vol. 18-The Interpretation of Modern Synthesis Observations of Spiral Galaxies

ed. N. Duric and P. C. Crane ISBN 0-937707-37-6
Vol. 19-Radio Interferometry: Theory, Techniques, and Applications, IAU Colloquium
131

ed. T. J. Cornwell and R. A. Perley ISBN 0-937707-38-4

iii
https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

Vol. 20-Frontiers of Stellar Evolution, celebrating the 50th Anniversary of McDonald

Observatory

ed. D. L. Lambert ISBN 0-937707-39-2
Vol. 21-The Space Distribution of Quasars

ed. D. Crampton ISBN 0-937707-40-6
Vol. 22-Nonisotropic and Variable Qutflows from Stars

ed. L. Drissen, C. Leitherer, and A. Nota ISBN 0-937707-41-4
Vol. 23-Astronomical CCD Observing and Reduction Techniques

ed. S. B. Howell ISBN 0-937707-42-4
Vol. 24-Cosmology and Large-Scale Structure in the Universe

ed. R. R. de Carvalho ISBN 0-937707-43-0
Vol. 25-Astronomical Data Analysis Software and Systems I

ed. D. M. Worrall, C. Biemesderfer, and J. Barnes ISBN 0-937707-44-9
Vol. 26-Cool Stars, Stellar Systems, and the Sun, Seventh Cambridge Workshop

ed. M. S. Giampapa and J. A. Bookbinder ISBN 0-937707-45-7
Vol. 27-The Solar Cycle

ed. K. L. Harvey ISBN 0-937707-46-5
Vol. 28-Automated Telescopes for Photometry and Imaging

ed. S. J. Adelman, R. J. Dukes, Jr., and C. J. Adelman ISBN 0-937707-47-3
Vol. 29-Workshop on Cataclysmic Variable Stars

ed. N. Vogt ISBN 0-937707-48-1
Vol. 30-Variable Stars and Galaxies, in honor of M. S. Feast on his retirement

ed. B. Warner ISBN 0-937707-49-X
Vol. 31-Relationships Between Active Galactic Nuclei and Starburst Galaxies

ed. A. V. Filippenko ISBN 0-937707-50-3

Vol. 32-Complementary Approaches to Double and Multiple Star Research, IAU
Colloquium 135

ed. H. A. McAlister and W. 1. Hartkopf ISBN 0-937707-51-1
Vol. 33-Research Amateur Astronomy

ed. S. J. Edberg ISBN 0-937707-52-X
Vol. 34-Robotic Telescopes in the 1990s

ed. A. V. Filippenko ISBN 0-937707-53-8
Vol. 35-Massive Stars: Their Lives in the Interstellar Medium

ed. J. P. Cassinelli and E. B. Churchwell ISBN 0-937707-54-6
Vol. 36-Planets and Pulsars

ed. J. A. Phillips, S. E. Thorsett, and S. R. Kulkarni ISBN 0-937707-55-4
Vol. 37-Fiber Optics in Astronomy II

ed. P. M. Gray ISBN 0-937707-56-2
Vol. 38-New Frontiers in Binary Star Research

ed. K. C. Leung and 1. S. Nha ISBN 0-937707-57-0
Vol. 39-The Minnesota Lectures on the Structure and Dynamics of the Milky Way

ed. Roberta M, Humphreys ISBN 0-937707-58-9
Vol. 40-Inside the Stars, IAU Colloquium 137

ed. Werner W, Weiss and Annie Baglin ISBN 0-937707-59-7
Vol. 41-Astronomical Infrared Spectroscopy: Future Observational Directions

ed. Sun Kwok ISBN 0-937707-60-0

https://doi.org/10.1017/50252921100018984 Published online by Cambrldlge University Press


https://doi.org/10.1017/S0252921100018984

Vol. 42-GONG 1992: Seismic Investigation of the Sun and Stars

ed. Timothy M. Brown ISBN 0-937707-61-9
Vol. 43-Sky Surveys: Protostars to Protogalaxies

ed. B. T. Soifer ISBN 0-937707-62-7
Vol. 44-Peculiar Versus Normal Phenomena in A-Type and Related Stars

ed. M. M. Dworetsky, F. Castelli, and R. Faraggiana ISBN 0-937707-63-5
Vol. 45-Luminous High-Latitude Stars

ed. D. D. Sasselov ISBN 0-937707-64-3
Vol. 46-The Magnetic and Velocity Fields of Solar Active Regions, IAU Colloquium 141
ed. H. Zirin, G. Ai, and H. Wang ISBN 0-937707-65-1
Vol. 47-Third Decinnial US-USSR Conference on SETI

ed. G. Seth Shostak ISBN 0-937707-66-X
Vol. 48-The Globular Cluster-Galaxy Connection

ed. Graeme H. Smith and Jean P. Brodie ISBN 0-937707-67-8
Vol. 49-Galaxy Evolution: The Milky Way Perspective

ed. Steven R. Majewski ISBN 0-937707-68-6
Vol. 50-Structure and Dynamics of Globular Clusters

ed. S. G. Djorgovski and G. Meylan ISBN 0-937707-69-4

Vol. 51-Observational Cosmology
ed. G. Chincarini, A. Iovino, T. Maccacaro, and D. Maccagni ISBN 0-937707-70-8

Vol. 52-Astronomical Data Analysis Software and Systems II

ed. R. J. Hanisch, J. V. Brissenden, and Jeannette Barnes ISBN 0-937707-71-6
Vol. 53-Blue Stragglers
ed. Rex A. Saffer ISBN 0-937707-72-4

Vol. 54-The First Stromlo Symposium: The Physics of Active Galaxies
ed. Geoffrey V. Bicknell, Michael A. Dopita, and Peter J. Quinn ISBN 0-937707-73-2

Vol. 55-Optical Astronomy from the Earth and Moon,

ed. Diane M. Pyper and Ronald J. Angione ISBN 0-937707-74-0
Vol. 56-Interacting Binary Stars

ed. Allen W. Shafter ISBN 0-937707-75-9
Vol. 57-Stellar and Circumstellar Astrophysics

ed. George Wallerstein and Alberto Noriega-Crespo ISBN 0-937707-76-7

Vol. 58-The First Symposium on the Infrared Cirrus and Diffuse Interstellar Clouds
ed. Roc M. Cutri and William B. Latter ISBN 0-937707-77-5

Vol. 59-Astronomy with Millimeter and Submillimeter Wave Interferometry
ed. M. Ishiguro and Wm. J. Welch ISBN 0-937707-78-3

Inquiries concerning these volumes should be directed to the:
Astronomical Society of the Pacific
CONFERENCE SERIES
390 Ashton Avenue
San Francisco, CA 94112-1722
415-337-1100

https://doi.org/10.1017/50252921100018984 Published online by Cambrida{e University Press


https://doi.org/10.1017/S0252921100018984

ASTRONOMICAL SOCIETY OF THE PACIFIC
CONFERENCE SERIES

Volume 59

ASTRONOMY WITH MILLIMETER AND
SUBMILLIMETER WAVE INTERFEROMETRY
IAU Colloquium 140

Meeting held 5-9 October 1992
Hakone, Japan

Edited by
M. Ishiguro and Wm. J. Welch

vii

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

CONTENTS

J 203 (R 0o o DN XX
LiSt Of AttenAeeS. cuiniiniiiiniiiiiiiiiireraiiieiiresisersenensasssressessnrsonns Xxi

1.RECENT DEVELOPMENTS AND UPGRADING PLANS FOR THE
NEAR FUTURE

The Berkeley-Illinoise-Maryland-Association Millimeter Array.................. 1
Wm. J. Welch (UCB)

The Owens Valley Millimeter Array......c.ccovveeeiiiiinecieniiiineseinnienns 10
N. Scoville, J. Carlstrom, S. Padin, A. Sargent, S. Scott, D. Woody

(Caltech)

The Nobeyama Millimeter ATITAY ......cccccccciiiiereciiiiieeneeiieeennesionnenns 18
K. -1. Morita(NRO)

The IRAM Interferometer on Plateau de Bure.........cccccceeeriiveecineeninnaen. 27
S. Guilloteau IRAM)

The CSO-JCMT Submillimeter Interferometer........ccccveeeeinrieeccecrncinenne 35

J. E. Carlstrom (Caltech), R. E. Hills, O. P. Lay (MRAOQ), B. Force,
C. G. Hall, T. G. Phillips, A. E. Schinckel (CSO and JCMT)

The VLA and VLBA at Millimeter Wavelengths.......cccccceeevureeciiaeecnnns 41
E. B. Fomalont (NRAO)

MMYVLBIL.coi it et e e eerb s s aes 44
L. B. Biith (OSO)

A New Violent Activity in 3C273.....ccoiiiiiriiiniinrcrnnnireeiecnee 50
L. C. L. Botti (CRAAE)

Microarcsecond VLBI: what will we see?......cccovcevierieivnnirceenicneneenne. 54
Esko Valtaoja

MM-VLBI Survey of Spectral Index on AGN......cccccuvriiirnrccivenienens 56

K. -Y. Matsumoto(U. Electro-Communications), N. Kawaguchi, M.
Inoue(NRO), H. Takaba, Y. Koyama, T. Iwata, N. Kurihara(CRL)
Millimeter-Wave VLBI Observations of Compact Steep-Spectrum Radio
RT3 (o T U O TP PO PR 58

ix

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

S. Kameno(U. Tokyo), M. Inoue (NRO), H. Takaba, T. Iwata, Y.
Takahashi(CRL), R. Nan(Beijing Astronomical Obs.), R. T. Schilizzi

(Radiosterrewatcht)
A VLBI Study of H2O Maser Spots Associated with a Molecular Qutflow
1851153 2. T4 SO S PP PP PP 60

T. Iwata, H. Takaba (CRL), K. -Y. Matsumoto (Univ. of Electro-
Communications), S. Kameno (U. Tokyo), N. Kawaguchi (NRO)

VLBI Observations of H20 and SiO Masers in Late Type Stars................ 62
H. Takaba, T. Iwata (CRL), M. Miyoshi, N. Ukita, S. Kameno, K.

Matsumoto(NRQO)

The 6m mm-VLBI Telescope at Kagoshima, Japan..........cccoevenninnnans 64

T. Omodaka(Kagoshima U.), M. Morimoto, N. Kawaguchi(NRO), Y.
Kitamura, M. Tanaka(Kagoshima U.), S. Kuji(NAO), K. Miyazawa, T.
Miyaji, H. Mikoshiba(NRO), R. Hayashi, T. Kitagawa, J. Maneki, T.
Suzuyama(Kagoshima U.), M. Inoue(NRO), M. Fujishita(Kyushu Tokai U.),
T. Sasao(NAO), L. Furuya(Kagoshima U.), K. Miyasato(Kyushu Tokai U.),
T. Jike(Kagoshima U.)

2. TECHNICAL INNOVATIONS

The Submillimeter Telescope - A Status Report..........cocoveeievenicscrinenns 66
R. N. Martin, J. W. M. Baars (U. Arizona)
Millimeter and Submillimeterwave ReECEIVETS....cccevviviriverrenrierereencnenens 68

T. G. Phillips (Caltech)
Wide-Band Tunerless Mixer Mounts for 100 GHz and 150 GHz SIS

| TS A=) & S P U T PPN 78
K. Sunada, R. Kawabe, J. Inatani (NRO)

Signal Processing Developments for the OVRO Array........ccocvuennerinnen 82
S. Padin, S. F. Soares (OVRO)

Atmospheric Effects and Calibrations..........cc.cecccvevieiiiniicncnnininenene 87
C. R. Masson (CfA)

Mosaicing: Current StatUS....ccc.cceveererrererereieiieereraremiireisrirnseenans 96

T. J. Cornwell (NRAO)

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

xi

New Applications of Radio Holography for MM Observations with the

RATAN-600 Radio TelesCope.......ccccovvviriiirinniririiiiinnicienininennenns 104
Vladimir Khaikin(SAQO)
A Compact SIS Receiver Cooled by 4 K GM Refrigerator...........cccueeene. 113

T. Kuriyama, H. Hatakeyama, M. Takahashi, H. Nakagame (Toshiba
Res.), R. Kawabe, H. Iwashita, G. McCulloch, K. Shibata, N. Ukita(NRO)
The Fiber Optic Link and Delay System at OVRO.........cccocvecinninnns 115
S. F. Soares, S. Padin(OVRO)
IF Fiber Optics and Digital Correlating Spectrometer on the JCMT-CSO

03313 8 13 0111 1113 SO OO PT TN 117
O. P. Lay, R. E. Hills(MRAOQ), J. Carlstrom(Caltech)
10GHz Sky Survey Project, Waseda FFT Interferometer..........c.ccccceue. 119

J. Nakajima, E. Otobe(Waseda U.), K. Asuma(Souka High School),
T. Daishido(Waseda U.)

Phase Calibration of the Proposed Millimeter Array........cccccoeveeennene. 121
M. A. Holdaway(NRAO)

Combined-Array Imaging of Extra-Galactic Radio Sources.........cccceou.e 123
C. E. Akujor, L. B. B44th(OSO)

Statistical Comparison of CLEAN and MEM..........cccccvvrninrininennnnen. 125

M. Ishiguro(Statistical Mathematics Inst.), M. Ishiguro, K. -1.
Morita(NRO), Y. Murata(ISAS)

3.ASTRONOMICAL RESULTS AND PROSPECTS

Imaging Molecular Envelopes of Evolved Stars.........ccceevvcevcvevcnnnes 127
J. H. Bieging(U. Arizona)

Interferometer Observations of Circumstellar Envelopes with the IRAM Plateau

de Bure Interferometer.......cccooiiiiiiiiriiiiiiiiiriieeenieraeseenenssesennene 135
R. Lucas IRAM)
High Resolution Observations of CO in Planetary Nebulae.................... 143

K. M. Shibata, S. Deguchi (NRO), T. Kasuga (Hosei Univ.), S.
Tamura (Tohoku Univ.), N. Hirano (Hitotsubashi Univ.), O. Kameya (NAQ)
Inclination of the HCO* Torus in the NGC7027 Molecular Envelope........ 148

I. Yamamura(U. Tokyo), S. Deguchi(NRO)

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

xii

Distribution of HC5N in IRCH+10216.....ccocrreemeemeiiccceenerieneneneniennnns 150
S. Takano, S. Saito(Inst. for Molecular Sci.)

Molecular Envelopes of Planetary Nebulae and Proto-Planetary Nebulae....152
Sun Kwok(U. Calgary)

Lunar Occultations of the SiO Masers in R Le0......cccocvervrrcercransennenn. 154
J. Cemicharo(Yabes), W. Brunswig, G. Paubert, S. Liechti(IRAM)

Ionized and Neutral Gas in the Central 10 PC of the Galaxy.........cccu.uu.. 156
K. Y. Lo, R. Plante (U. Illinois ), J. Lacy (U. Texas), M. Wright

(UCB), N. Killeen (ATNF)

Gas Feeding Toward the Galactic Center.......oooccvevveiiiicniviriieeacenne 161

P. T. P. Ho (CfA)
Spectral Turn-Over of Radio Arc Filaments at 43 GHz: Magnetic Tubes of
4000-yr Old in the Galactic Center......ccccerereeeeererieerennreieerererensonns 166
Y. Sofue(U. Tokyo), Y. Murata(NRO), W. Reich(MPIfR)
CO (J=2-1) Observations of the Molecular Cloud Complex in the Galactic

161711 {= JUUUS OO S PSR PTOPPOPIP SR P TP OUPRTPN 168
T. Oka, T. Hasegawa, M. Hayashi, T. Handa, S. Sakamoto(U.

Tokyo)

Aperture Synthesis Observations of The Galactic Center 50-km-s-1 Molecular

63 (o] 1 ¢ R OO SO PP PP PPN 170

M. Tsuboi, S. K. Okumura, M. Ishiguro(NRO)
The Massive Cloud Core Sgr B2(M): Starburst Triggered by a Cloud
L6103 515 1+ D U O PP PP PPT PN 172
R. Miyawaki(Fukuoka U.), T. Hasegawa(U. Tokyo), F. Sato(Tokyo
Gakugei U.), J. B. Whiteoak(ATNF), H. Kobayashi(ISAS)

An Accrtetion Disk Model for the Innermost 200PC of the Galaxy........... 174
W. J. Duschl(Heidelberg U.), S. v. Linden, P. L. Biermann(MPIfR)

Massive Star FOrmation..........cccocoeveiiiiiiiinnniiieie e 176
S. N. Vogel (U. Maryland)

Observations of Orion Molecular Cloud with NMA..........cccconvinininnnen. 185

Y. Murata (ISAS), R. Kawabe, M. Ishiguro, K. -1. Morita (NRO), T.
Hasegawa, M. Hayashi (U. Tokyo)
Interstellar Chemistry in Orion KL.....cccccieiiiiiciiniiniincnnnniesicecnniene 190

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

xiii

S. Yamamoto, H. Mikami (Nagoya U.), S. Saito (Inst. for Molecular
Sci.)
Evidence for Protostellar Wind-Cloud Interactions..........cccecveerreersnens 195
A. L. Rudolph (NASA)
Probing Molecular Shocks with Millimeter and Near-IR Interferometric

Imagin g ittt cie i ee it et s et s e s e e s e ae 199
Zhong. Wang (IPAC), M. G. Burton (Anglo-Australian Obs.)

Disks Around T Tauri Stars........cccceceeeccciiiiirmmmmenerecruniieironnnens 203
A. Sargent (Caltech), S. Beckwith (MPIfA)

Evolution of Disks in the Course of Star Formation..........cceerevuverreanes 212

M. Hayashi (U. Tokyo)
Aperture Synthesis CS(J=1-0) Observations of the Molecular Outflow in NGC

2071: Subclumps in a Wind-Driven Shocked Shell and Their Origin........ 220
Y. Kitamura(Kagoshima U.), R. Kawabe, M. Ishiguro(NRO)

Detection of Magnetohydrodynamic Shocks in the L1551 Qutflow........... 222
M. Barsony(CfA), N. Z. Scoville, C. J. Chandler(OVRO)

Molecular Outflows in B335 and Bl......ccccciinirirnnciiiiiniininiieniininnen 224

N. Hirano(Hitotsubashi U.), O. Kameya(NAO), T. Kasuga(Hosei
U.), H. Mikami(Nagoya U.), S. Saito(Inst. for Molecular Sic.), T.
Umemoto(NRO), S. Yamamoto(Nogoya U.)
Evidence for Protostellar Collapse in B335.......ccccovinnniininninnninnnns 226
S. Zhou(U. Illinois), N. J. Evans II(U. Texas), C. Kémpe(U.-
sternwarte Jena), C. M. Walmsley(MPIfR)
Molecular Cloud Core and CS Outflow Associated with Haro 4-255 FIR...228
K. Tatematsu, T.Umemoto(NRQ), Y. Murata(ISAS), H. Chen(U.
Hawaii), N. Hirano(Hitotsubashi U.), H. Takaba(CRL)
NMA Observations of HHS83......oo.oiiiiiiiiiiiiiiiiineerececninneeeeees 230
M. Nakano(Oita U), K. Sugitani(Nagoya City U.), F. Sato(Tokyo
Gakugei U.), K. Ogura(Kokugakuin U.)
The CO(J=2-1)/CO(J=1-0) Luminosity Ratio in the Orion Giant Molecular
103 1011 U £ S PPN 232
S. Sakamoto, T. Hasegawa, M. Hayashi, T. Handa, T. Oka(U.
Tokyo)

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

xiv

Large Scale Structure and Kinematics of the Orion Ridge..........ccoeuce... 234
J. J. Wiseman, P. T. P. Ho(CfA)
Expanding Hemisphere in Orion-KL Hot Core - CS(2-1) Observation with

Y. Murata(ISAS), R. Kawabe, M. Ishiguro, K. -1. Morita(NRO), T.
Hasegawa, M. Hayashi(U. Tokyo)
Interferometric Observations for O-Containing Organic Molecules Towards

Y. C. Minh(DRAO), M. Ohishi, D. G. Roh, M. Ishiguro(NRO)
Aperture Synthesis Maps of NH2D and CH30D Lines toward Orion-KL: The
Origin of NH3 and CH3OH.......c..ccoiiiiiiinriiiiiirraeiiiniiesrenaecens 241

S. Saito(Inst. for Moleculae Sci.), H. Mikami, S. Yamamoto(Nagoya
U.), Y. Murata(ISAS), R. Kawabe(NRO)

SiO in Star Forming Regions: Barnard 1 and Orion KL........c.ccccevueneens 243

S. Yamamoto, H. Mikami(Nagoya U.), S. Saito(Inst. for Molecular
Sci.)

CS Lines and Dust Continuum Observations of the OMC2 Infrared Cluster.245

T. Umemoto, N. Ohashi, Y. Murata, K. Tatematsu, M. Suzuki(NRO)
High S/N HCO* Maps of the Orion B Dense Core...........coccvvrrervruenees 247

P. J. Barnes(CfA), R. M. Crutcher(U. Illinois)

Fine Structure of Shocked Photodissociation Regions in the Orion Bright

T. Omodaka(Kagoshima U.), Y. Murata(ISAS), M. Hayashi(U.
Tokyo), Y. Kitamura(Kagoshjma U.), M. Ohishi(NRO)
SiO (J=2-1) Observations of W49A with NMA: Evidence of Infall Motion
toward Massive CoOTe....ciiiiiciiiiiieiie i ereie e renessensesasassenes 251
R. Miyawaki(Fukuoka U.), M. Hayashi, T. Hasegawa(U. Tokyo)
Radiative Transfer Modeling of Molecular Clouds: HCO? in the Star-Forming

Region W 49 A North......coooviriimiiiiiirirrncitie st 253
H. R. Dickel(U. lllinois), L. H. Auer(LANL), D. J. Wilner(U.

California)

Aperture Synthesis Observations of M17 SW....cccocirciiinniniiniinenen 255

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

XV

Y. Wang, S. Zhou, N. Evans I1, D. Jaffe(U. Texas), M. Hayashi(U.
Tokyo ), Y. Murata(ISAS)
An Interferometric Observation of the NGC 7538 Molecular Cloud Core....257
0. Kameya(NAO), R. Kawabe, K. -1. Morita, M. Ishiguro(NRO), N.
Hirano(Hitotsubasi U.)
Millimeter-Wave Continuum Around NGC 7538-IRS1, IRS2, and IRS3...258
K. Akabane, S. Tsunekawa(Toyama U.), M. Inoue, R. Kawabe, N.
Ohashi, O. Kameya, M. Ishiguro(NRO), Y. Sofue(U. Tokyo)
Millimeter Observations of G5.89-0.39.......ccciiiiiiiiiirinnenenerrenneniene, 260
D. J. Wilner, W. J. Welch(U. California), J. R. Forster(Hat Creek
Obs.), Y. Murata(ISAS)
A Flattened Cloud Core in NGC 2024........cccveeiecevenviiiinnniininnienins 262
P. T. P. Ho(CfA), Y. -L. Peng(Nanjing U.), J. M. Torrelles(CSIC),
J. F. Gémez(CfA), L. F. Rodriguez, J. Cant6(UNAM)

Probing the AU-Scale Structure of Molecular Clouds.........ccccevuvrnuenn. 264

| A. P. Marscher, T. M. Bania(Boston U.), Zhong Wang(IPAC)

Small-Scale Structure of the Mon R2 Cloud Core........cccccoerernernveinnne 266
Th. Henning(MPG), R. Chini(MPIfR), W. Pfau(U.-Sternwarte)

CO Outflows in Low-Mass Protostar Candidates in Taurus.........cccceoue. 268

M. Tamura(JPL, NAQOJ), N. Ohashi(NRO), G. Moriarty-
Schieven(DRO), M. Hayashi(U. Tokyo), N. Hirano(Hitotsubashi U.)
Circumstellar Molecular Gas of the Young Stellar Object SVS 12............ 270

K. R. Stapelfeldt(U. Massachusetts)

Snapshot Observations of Circumstellar Material Around Young Stellar
D S ittt ieiit it eietneetenersteraessasarerasnestnsnsarnsnsonnsnsareisasanens 272

D. Despois, F. Masset(Obs. de Bordeaux), P. André(CEA), A.
Baudry(Obs. de Bordeaux), T. Montmerle(CEA), S. Cabrit(Obs. de Grenoble)
The Nobeyama Millimeter Array Survey for Protoplanetary Disks Around
Protostar Candidates and T Tauri Stars in Taurus........ccecoecciennverinnens 274

N, Ohashi, R. Kawabe(NRO), M .Hayashi(U. Tokyo), M.
Ishiguro(NRO)

Preliminary Results on the Molecular Emission from the T Tauri Circumstellar

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

xvi

Huib Jan van Langevelde, E. F. van Dishoeck(Sterrewacht Leiden), G.
A. Blake(Caltech)
Rotating Protoplanetary Gas Disk in GG-Tau.....ccccoeneeiiincniiniienienns 278
Y. Kitamura(Kagoshima U.), R. Kawabe(NRO), T.
Omodaka(Kagoshima U.), M. Ishiguro(NRQO), S. Miyama(NAO)
Numerical Simulations of Collapse of a Magnetized Rotating Molecular

K. Ohta, A. Habe(Hokkaido U.)

Molecular Gas in the Centers of Barred and Starburst Galaxies............... 282
J. D. P. Kenney (Yale U.)

Molecular Gas Distribution and Dynamics in the Central Region of

(€ 7T E: D ¢ U-T PR 293
S. Ishizuki (NRO)
CO (2-1) i IC 342, etieeesieseaneesasaeesrtasesstaeseseass 300

J. L. Turner, D. Hudson, R. L. Hurt (UCLA)
Warm and Cold Gas in Galactic Nuclei: the Near-IR/Millimeter Connection in
NG O 253 ittt e e e e s e et s s st s e srsneatnas 306
P. P. van der Werf, M. Cameron, R. Genzel, M. Blietz, A. Krabbe .
(MPIE), D. A. Forbes (Lick Obs.), M. J. Ward (U. Oxford)

TRAS  GalaXIlS.uiuiniiuirerireinerereierneressinensostosvesssssssessessnesasesassons 312
N. Scoville (OVRO)
TIRAS and Distant Galaxies...ovcviiiiviieiiiieiirriieierierncessesseeinrenrsns 322

R. Kawabe (NRO)
The Extended CO(3-2) Emission in the Protogalaxy IRAS F10214+4724...332
R. L. Brown (NRAQ)

Interferometric Observations of HCO* and HCN in the Nuclear Region of IC

342 and Maffei 2....occiiiiiiiiiiiie s sr s 336
Nguyen-Rieu, F. Viallefond, F. Combes(Obs. de Paris-Meudon), J.

M. Jackson(Boston U.), J. Lequeux(Obs. de Paris-Meudon), S.

Radford(IRAM), Truong-Bach(Obs. de Paris-Meudon)

Supplying Gas for Nuclear Star Formation: the Central Molecular Spiral of IC

D. A. Levine(Caltech), J. L. Turner, R. L. Hurt(UCLA)

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

xvii

A High-Resolution CO Mapping of the Nucleus of the Barred-Spiral Galaxy,

M B 3 ettt et ea e et s e e r e anaas 341
T. Handa(U. Tokyo), S. Ishizuki, R. Kawabe(NRO)

The Clouds of MB2.. ..o rereee st e reensaennas 343
P. Schilke(MPIfR), N. Brouillet, A. Baudry(Obs. de Bordeaux)
CS(3-2) in Nearby Starburst Galaxies M82 and NGC 253.........ccecuueune 345

S. Ishizuki(U. Tokyo), R. Kawabe, M. Ishiguro(NRO)
The Polar Ring Starburst Galaxy NGC 660.........ccccccevvvneeervieriranenene 347
W. van Driel(U. Tokyo), F. Combes(DEMIRM), N. Nakai(NRO), S.
Yoshida(U. Tokyo)

The Starburst in the Nucleus of NGC 6764: The Near-IR/Radio/Optical
CONNECHION. t.uiiiiiiiiii ittt e s e es e e s s et annenananensans 349
M. Cameron, A. Eckart, R. Genzel(MPIE), N. Nakai(NRO), S.

Wagner(Landessternwarte)

Self-Gravitating Gas Dynamics in a Nuclear Region of a Weak Barred

GalAXY utuiieeeeeeeeeeeeeeeeieeeeeeeteeeer e e eeeseaeeeeeeseaesrrbaran——aas 351
K. Wada, A. Habe(Hokkaido U.)

Molecular Superclouds in MS1.....ciiiiiiiiiiiniieieninineiienieierinenieneens 353
T. Tosaki(Tohoku U.), R. Kawabe(NRO), Y. Taniguchi(Tohoku U.)

Detection of Interarm Molecular Clouds in M51 : MSC or GM(C............ 355
T. Tosaki, Y. Taniguchi(Tohoku U.), R. Kawabe(NRO)

Outflowing Molecular Gas in NGC 3079.......ccocceeeriiiiieieeceencnnenena. 357

J. A. Irwin(Queen's U.), Y. Sofue(U. Tokyo)
Jet-Cloud Interactions in NGC 4258: CO Observations Using the Nobeyama
MillIMEtEr ATTAY .. iiiiiiiiiiriii et eis ettt cvaciastessisesenesens 359
R. L. Plante(U. Illinois), T. Handa(U. Tokyo), K. Y. Lo(U. Illinois)
A Vertical Structure of the Edge-On Galaxy, NGC 891..........c.cceuueeee. 361
T. Handa, Y. Sofue(U. Tokyo), S. Ikeuchi(NAO), S. Ishizuki, R.
Kawabe(NRO)
NGC 4631: The Unusual Star Forming Region Around CM67 - CO
Observations with NMA and Pico Veleta......ccocoveereeienreniereccvnerennnnne 363
M. Krause, G. GollaMPIfR), K. -I. Morita(NRO), R.
Wielebinski(MPIfR)

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

xviii

H72/CO Conversion Factor for M31 Molecular Clouds........ccccocvereneennee 366
Y. Sofue, M. Takabayashi(U. Tokyo), Y. Murata(NRO)
A Basic Step Toward the CO-Line Tully-Fisher Relation...................... 368

Y. Sofue, F. Schoniger(U. Tokyo)
Tracing Molecular Emission in Spiral Galaxies: The Near Infrared

COTTESPONAEIICE .. ciiiieiiiiiiiei ittt tie it en e cetsateinanennsens 370
R. L. Hurt, J. L. Turner, D. Levine(UCLA), K. M. Merrill, L.

Gatley(NOAO)

Interacting Intersecting MaSerIS.......cccceuverrreinirieeivemminereniemimersiaeen 372
S. Deguchi(NRO)

12CO(J=1-0) Mapping of the Merging Galaxy NGC 3310..........cc........ 374
T. Kikumoto, Y. Taniguchi(Tohoku U.), M. Suzuki(NRO), K.

Tomisaka(Niigata U.)

1.7" Resolution CO(1-0) Observations of Arp220: Nuclear Gas Ring of
Merger Remnant...........cc.cciiiiiiiiiiiiiii e 376
S. K. Okumura. R. Kawabe, M. Ishiguro(NRO), S. Ishizuki(U.
Tokyo) _
CO(3-2) Observations of IRAS F10214+4724 at NMA........ccceevvvunnee 379

K. Sakamoto(U. Tokyo), R. Kawabe(NRO), S. Ishizuki(U. Tokyo),
M. Ishiguro(NRO)
Background-Limited Performance in the Submillimeter.............ccc....... 382

J. A. Davidson, T. L. Roellig(INASA), R. J. Pernic(Yerkes Obs.)

4.PLANS FOR THE FUTURE

The Smithsonian Submillimeter Array.........ccovcciiiiiiiiinniinenn. 384
P. T. P. Ho (CfA)
RATAN-600 a5 @ MM-ATITY...couuiieiiieiiereinriieieereneecrersnnnnsessnennes 392

Yu. N. Parijskij, G. A. Pinchuk, O. V. Verkhodanov, V. B. Khaikin,
Yu. K. Zverev, G. V. Zhekanis(SAQO)

The MIllIMELET ATITAY...ccoiriiiiiieieiiinrierieeererrireenieeerreneseessasiosane 398
R. L. Brown (NRAO)
The Large Millimeter AITaY......ccooicoereiiiiiiiiiimiimimiiniiiiinineeninnenenens 405

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984

xix

M. Ishiguro, R. Kawabe, N. Nakai, K. -I. Morita, S. K. Okumura, N.

Ohashi (NRO)

A Southern Hemishere Millimetre Array.........ccoccvoiiiiiniinnniieniininens 413
R. S. Booth (OSO)

Submillimeter Interferometry in Space........ccoccvvviiiiiiiiiiinninininnnns 419
R. L. Brown (NRAO)

Millimeter and Submm-Interferometry on MT. Graham, Arizona............. 426

J. H. Bieging, R. N. Martin, C. Walker, J. R. P. Angel, J. M. Hill,
N. J. Woolf(Steward Obs.), J. W. M. Baars(MPIFR)

SOFIA: Stratospheric Observatory for Infrared Astronomy.................... 428
J. A. Davidson, E. F. Erickson(NASA)
The Next Plan of the Nobeyama Radioheliograph...........cccoouvirnnuninnnen. 430

T. Takano, S. Enome, H. Nakajima, K. Shibasaki, M. Nishio, Y.
Hanaoka, C. Torii, H. Sekiguchi, T. Bushimata, S. Kawashima, N.
Shinohara, Y. Irimajiri, H. Koshiishi, T. Kosugi, Y. Shiomi, M. Sawa(NRO)

https://doi.org/10.1017/50252921100018984 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100018984



