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This report covers the period from 1998 April 01 through thews and JewitfifA) in an attempt to detect outgassing, and
1999 March 31, while the publications are for the calendathence check whether some of these asteroids might, in fact,
year 1998. The James Clerk Maxwell Telescdg€MT) be comets. The results of the limited work to date are nega-
Group of the Herzberg Institute of Astrophysi¢sllA)  tive.
supports the JCMT by posting staff members to the Joint In collaboration with MarteiMeudon, Owen(IfA) and
Astronomy Centr¢JAC) in Hilo, Hawaii to help operate and Moreno (IRAM), Matthews continued &4] long-standing
maintain the telescope, by providing services, advice, angrogram to investigate the after-effects of the collision of
liaison to Canadian university astronomers, by buildingcomet Shoemaker-Levy 9 with Jupiter’s atmosphere. In ad-
advanced receiver systems, and by serving on pertinemition to studying the latitudinal spreading of trace constitu-
committees. Canada has a 25% share in the telescope, whiats such as HCN and CS through the Jovian stratosphere,
the UK has 55% and the Netherlands has 20%. The threattempts to determine the C, N, and S isotopic abundances
partner countries have access to 90% of the net observingere a focus of recent work. Additional observations are
time, according to their share in the telescope, and th@lanned during the next Jovian opposition. Together with
University of Hawaii has 10%. About 1/5 of the 90% is Meier and Owen(IfA) and Marten(Meudon observations
allocated to the international community. were made of Neptune in the high-frequency CO 4-3 line
and also HCN 4-3 to establish the precise line profile. These
data are being used to refine models of the stratosphere of
Neptune.
1. PERSONNEL
The JCMT Group staff includes L.W. Avery, S. M. X. .
Claude, C.T. Cunningham, P.A. Feldman, H.E. Matthews,z'2 Interstellar and Circumstellar Matter
(JAC), A. Mirza, G. Moriarty-Schieverfsince August 1998 Bell continued his work with Feldman on long carbon
R.O. Redman, and K.K. Yeung. M.B. Bell, and T.H. Legg chain molecules in the interstellar medium. They completed
are Guest Workers. In addition, three staff positions at thex study with J.K.G.WatsoiNRC-SIMS of the excitation
Joint Astronomy Centre are supported by financial contributemperatures of these molecules as a function of their size.
tions from HIA. Lorna Slater and Mary Anne Kelly, Coop Bell, with Avery and Valle, also continued the analysis of
students from the University of British Columbia and Uni- impact broadening in high n recombination lines of hydro-
versity of Victoria, respectively, worked with Keith Yeung. gen. These data demonstrate that the simplest explanation for
J.M. MacLeod retired in October 1998. L.W. Avery returned observed line width variations in high n lines is due to
to HIA from a three-year JCMT posting and took over asbaseline removal errors rather than source structure. Bell and

Group Leader. Feldman, together with Watson, and CFA/Harvard U. col-
leagues M. McCarthy, M. Travers, C. Gottlieb, and P. Thad-
2. SCIENTIFIC RESEARCH deus, detected two transitions ok in the molecule-rich,

cold, dark cloud TMC-1. They also obtained a sensitive up-
per limit for C;H towards this source. They found that the
Redman, Feldman and Matthews completed and pubabundance ratios of the longer,i€ chains decline much
lished the analysis of their existing JCMT measurements ofmore rapidly than the ratios of the longer FiCchains. The
the thermal continuum emission from asteroids. Preliminaryobserved decrease in fractional abundance with increasing
analysis of new observations of the bright asteroids Cereshain length from ¢H to GgH is reasonably well reproduced
and Vesta suggests that the amplitudes of the submm lighty the gas-phase models of Herbst and Terzidpayate
curves are larger than the amplitudes of the visible lighttomm), but GH is observationally somewhat underabun-
curves. A new data reduction technique is under developdant compared to these calculations. Using these and other
ment that should simplify point-source photometry usingdata, they also estimated tkenidentified line density near
jiggle maps from the SCUBA 450/850 arrays. The final re-20 GHz in TMC-1 to be approximately 0.9 lines per MHz at
duction of the Ceres and Vesta data using this technique withn antenna temperature level of 1 mK.
yield light curves of these asteroids at 0.45, 0.85 and mm Feldman and Redman, together with S. CafBpston
wavelengths. A long-term project to study how the bright-College/AFRL) and M. Egan(AFRL), used the JCMT in
ness of Pallas varies with the asteroidal latitude of the sub1998 August to make SCUBA observations of Infrared-Dark
solar point is about half complete. When done, this shouldClouds (IRDCs) detected by the MSX satellittEganet al.
permit measurement of the emissivity of Pallas’ regolith, andL998, ApJ, 494, L1909 The IRDCs appear to be very large
estimation of its thermal inertia more reliably than can be(1-10 pc diametgr molecular cores with gas densities10?
done using only data in the thermal IR. Observations of them > and temperatures about 10 K. All 9 clouds observed
Trojan asteroids Hektor and Nestor were carried out by Matwere detected as strong submillimeter sources with peak flux

2.1 Solar System
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densities of~ 1 Jy/beam at 85@.m. In general, the submil- its first results, regarding the Rho Oph molecular core, which

limeter continuum emission follows the mid-infrared extinc- contains a number of very young, apparently pre-stellar ob-

tion and the line emission morphologCareyet al. 1998, jects and two extensive linear features of unknown origin.

ApJ, 508, 721 The submillimeter data reveal substructure inWork has continued most recently with observations of the

the IRDCs including bright knots. The observedG® line  Orion B and Taurus Molecular Cloud fields. Moriarty-

profiles are non-Gaussian suggesting the presence of molectichieven also worked on the modelling of circumstellar

lar outflows in some of the IRDCs. It is likely that the 850 disks around young protostars in Taur(sith H. Butner

um emission peaks are either Class 0 protostars or prdSMTO) and J. PowerUHH), and on oxygen isotopic

protostellar objects. Observing time on the JCMT has beenariations within molecular clouds(with P. Wannier

granted in 1999 for further SCUBA and heterodyne studiegCaltech & G. Narayanan(FCRAO)). Claude has begun a

of these and other IRDCs. study of the sulphur chemistry in the proto-planetary source,
Feldman and Redman, together with D. Ba|aW|C) OH231.8. Using the JCMT he has observed a number of

and S. Carey(Boston College/AFR), used the[4] 1.8-m transitions of SO and SO2 in this source and is carrying out

Plaskett telescope at the DAO to search for shock-excite@n excitation analysis to determine abundances and tempera-

molecular hydrogen associated with the compact submillifures.

meter sources found to be embedded in MSX IRDCs. Brief

observations at 2.122m, made with the newly commis- 2.3 Extragalactic Astrophysics

sioned Veronica infrared camera, yielded two apparent

Herbig-Haro jets emanating from 85%0m continuum

sources in the SCUBA map of G79.20.38.

Moriarty-Schieven, Redman, Feldman and Oke, together
with J. Bloom(Caltech, D. Frail (NRAO) and eleven others,
With der V Columbi 4G studied the radio, infrared, and optical transient that followed
It van der een(Columbia U) an roenewegen he X-ray transient afterglow of GRB980703. After the opti-

(MPI-Garching Matthews made a series of observations of. ;| ansient faded. a brighitR =22.6) underlying galaxy

the dust distribution around Iate-type stars using SCUBA, vas observed where the transient had been. The multiwave-
850 ar!d 450’“m', Th_ese_ data are being analysed tp dE’term'r"?ength data could be interpreted within the framework of the
the azimuthal distribution of dust around the objects t0 0byyangarg fireball model. Submillimeter observations on the

tain information about outgassing rates. Together with DavisicmT with SCUBA did not succeed in detecting the syn-
(JAC), Dent (ATC) and Ray(Dublin), Matthews obtained ., otron emission of the fireball, but these data were impor-

observations of the star-forming core in Serpens usingant in constraining the parameters of the model fit. For de-
SCUBA at 850 and 450m. The resulting map has been usediis see Bloonet al. 1998 ApJ 508, L21.

to compare earlier CO 2-1 and infrared images to investigate Using SCUBA, images were obtained at 850 and 450
the energetics of the multiple outflows from the cluster, theys the dust distribution over the central 10 arcmin of the
nature of the young protostellar cores at the center of the e galaxy Centaurus A by Matthews, with Eckart and
region, and the relationship of the latter with new Herbig-14cconi (MPI-Garching, and Hawarden (JAC-UKIRT)
Haro objects surrounding the cloud. A paper has been subrhege data show very clearly the twisted disk at the core of

mitted to MNRAS. _ this famous object. Analysis is under way to produce a
Matthews and McCutcheofUBC) have obtained dra- model of the galaxy incorporating these new data.
matic SCUBA images at 850 and 40n of the entire chain

of star-forming re_gions connected with_tht_a galactic nebuI32_4 Scientific Meetings
NGC 6334. The five well-known dense ionised hydrogen/IR
cores are seen to be connected with a bright curved and Matthews attended the Naramata meeting on the interstel-
essentially unresolved filament of dust emission which, it idar medium and presented a talk on the impact of the
speculated, may be associated physically with the formatio®CUBA mm/submm receiver on this field.
of the young stellar clusters. Work continues on these data; Moriarty-Schieven attended the Protostars & Planets IV
already it is clear that the filament, which is associated withmeeting in Santa Barbara, CA in June, where he presented a
CO emission, is a single feature with a narrow range of veposter on the evolution of radial dust distributions around
locities. protostars. Another poster on which he was a co-investigator

Purton(DRAO) and Matthews continued their analysis of (‘A dusty disk surrounding a nearby young main-sequence
the complex data cubes obtained from a DRAO synthesistar) was featured in a press release which was picked up by
observation of the NGC 7129 star-forming core in the 21-cmmajor North American newspapers and television networks,
neutral hydrogen line. A neand only the secondiissoci-  including CNN.
ating star has been recovered from these data; this object has
a dynamical age of only 103 years. 3. INSTRUMENT DEVELOPMENT

Ave_ry, Matthews apd Moriarty-Schieven are part of Fhe3_1 Mixer Development and JCMT Receiver Upgrades
Canadian team studying a number of star-forming regions
with the help of images of dust emission and associated mo- Cunningham designed a mixer for an 850 GHz receiver
lecular material using the JCMT. The goal is to obtain ex-but unfortunately this was not tested due to cancellation of
tended, sensitive sub-mm images with high dynamic-rangéhe project by the JCMT. A new mixer design was developed
to conduct comparative studies of regions exhibiting differ-to upgrade the devices currently in receiver B3 centered on
ent star-forming properties. The team has recently published845 GHz. The objective was to eliminate the need for a
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mechanically tunable backshort while retaining the low-times, allowing the measurement of much weaker sources.
noise and wide-band performance. This will improve the re-Two different approaches to a practical solution of this prob-
liability of the receiver and speed up the tuning procedurelem are being investigated. The goal is to apply one of these
The mixer chips were fabricated at the University of Gronin-techniques to interferometer observations combining the
gen and laboratory tests have shown that they yield excelle@@CMT with the CSO and the Smithsonian Sub-Millimeter
performance. The first mixer will be installed in May 1999. Array (SMA), and for possible use by ALMA in Chile. Feld-
Claude assembled and tested a new tunerless mixer block faran and Redman are collaborating with Naylor's group at
use in the 215-270 GHz band. This work was a major part othe University of Lethbridge on a project to use measure-
the Receiver A3 upgrade program at the JCMT and involvednents of atmospheric infrared emission lines to monitor
a close collaboration with the NRAO receiver team usingchanges in the column density of water vapor along the line-
junctions made at the University of Virginia. Redman pro- of-sight. A test water vapor monitor is being constructed at
vided the microcomputer control program and high-levelLethbridge using fast HgCdTe photoconductive detectors to
control task for A3, while Matthews and Feldman were measure telluric water lines in the mid-infrared region. These
project scientists. The receiver was commissioned in Hawaiines were chosen to provide reliable estimates of the column
in November 1998 by a team from the JCMT Group and thadensity of water under conditions of good atmospheric trans-

Joint Astronomy Centre. mission, using a detailed model of the atmosphere above
Mauna Kea. Modelling of the performance of the system
3.2 Spare Electronics Modules for Receiver B3 suggests that it should work at least as well as other tech-

h ver k . hiques being considered while being easier and cheaper to
The 345 GHz JCMT receiver known as B3 was commis-iyniement on a large array of telescopes. Cunningham is

sioned in 1996 without a set of tested spare electronics mocl:'ollaborating with P. DewdnefHIA), C. Wilson(McMaster
ules. Yeung has carried out extensive laboratory testing, '€3) and R. Taylor(U. Calgary in the construction of a 183

pair and documentation of the majority of the sparegy, ragiometer after the MRAO design. Components are
electronics modules and subsequently tested them on t%ing acquired to begin construction shortly

JCMT in September 1998. A set of updated documentation
of the electronics modules was delivered to the JCMT sup-
port staff in the fall of 1998. 3.6 Planar Array

Legg and Bell are continuing work on a heterodyne planar
array. They have produced beam maps with dynamic ranges
The JCMT's Heterodyne Array Receiver Programmeclose to 30 dB using their design for a mm-wavelength,

(HARP) has started the design of a 16-detector 345 GHZocal-plane array.

B-band array receiver for the JCMT, with the possibility of

an 8-detector D-band array for 690 GHz to be added later.

Redman is acting as the lead for the software design anf. FUTURE OF CANADIAN RADIO ASTRONOMY
Qevelopment in the project. Redman and.Yegng participategh1 Atacama Large Millimetre Array (ALMA )

in the successful Conceptual Design Review in the U.K. Ye-

ung is responsible for the design and implementation of the Cunningham and Claude are working in close collabora-

3.3 345 GHz Hetrodyne Array Receiver(HARP-B)

control computer. tion with NRAO to investigate the design of balanced and
sideband-separating waveguide mixers for operation at short
3.4 The JCMT ACSIS Correlator submillimetre wavelengths. Cunningham is looking into the

use of MMIC technology in the production of low-noise

Yeung isd wo_rking in col:caborationdwithl BiIIhDent of th_e ultra-wide-band mixers and in W-band power amplifiers. He
UKATC and Brian Force of JAC, to develop the IF Section has commissioned a new laboratory Fourier transform spec-

for the new ACSIS Correlator for use W'th the new aray yrometer for testing the properties of materials used in sub-

receivers. The ACSIS IF Section subdivides and down con-_... - -
, , millimetre receiver design.

verts each IF input from the B-band Array into two separate

0-1.0 GHz base-band signals. The base-band signals are then

fed into the Correlator section to produce the normalizedt.2 Square Kilometre Array (SKA)

auto-correlation results. A preliminary design of the IF Sec- . L .

tion was presented at the Preliminary Design ReviB®R) Legg is confunumg to work on concepts for the design of

of the ACSIS Correlator in April 1998. A detailed design of & Large Adaptive Reflector as a component of the SKA. He

the IF hardware and software systems is currently being préS investigating the use of a spherical subreflector as a means
pared. of correcting for balloon displacements. Redman presented a

paper at the SKA Science Meeting, at the University of Cal-

gary in July 1998, on possible uses of the SKA to study the

smaller bodies of the solar system such as asteroids, comets
Interferometric observations at frequencies above 20@&nd Kuiper belt object&KBOs). Although it will be a useful

GHz require that the measured phase be corrected for theol in the study of all these objects, the SKA would be

effects of fluctuations in the column density of water vaporespecially valuable for the detection and imaging of the

along the line-of-sight. This would increase the coherencdarger KBOs. This would be particularly true in the outer

3.5 Water Vapour Monitors
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regions of the Kuiper Belt where the intensity of sunlight is PUBLICATIONS

so low that optical detections of these objects will be ex- 6.0 JCMT GROUP PUBLICATIONS (calendar year
tremely difficult. 1999
Seaquist, E.R. Frayer, D.T. and Bell, M.B. 1998, HC
the Starburst Galaxy M82, ApJ, 507,745
Bell, M.B., Watson, J.K.G., Feldman, P.A. and Travers, M.J.
1998, The Excitation Temperatures of HCON and Other
Redman is serving as one of the two Canadian represen- Long Cyanopquynes n TMC'?' ApJ, 50.8’ 286 .
tatives on the JCMT Advisory Panel. Bloom, J.S., Frail, D.A., Kulkarni, S.R., Djgorovski, S.G.,
Halpern, J.P., Marzke, R.O., Patton, D.R., Oke, J.B.,
Horn, K.D., Gomer, R., Goodrich, R., Campbell, R.,
Moriarty-Schieven, G.H., Redman, R.O., Feldman, P.A.
1998, The Discovery and Broad-band Follow-up of the
Transient Afterglow of GRB 98073, ApJ, 508, L21

5. JCMT SUPPORT
5.1 JCMT Advisory Panel

5.2 Canadian Service Observind CANSERYV)

A total of 14 Canadian projects received data from the
JCMT CANSERYV program. Canadian JCMT support scien- :
tists (Avery, Matthews, and Moriarty-Schieveand experi- Cunningham, C.T., Avery, L.W., Bergeron, C.R., Claude, S.,
enced astronomers from the Group in Victoria carry out short Feldman, P.A., Fletcher, J.R., Gao, J., Hayward, R.H.,
observing programs on the JCMT for Canadian astronomers Jegers, J.B.M., Klapwijk, J.M., MacLeod, J.M., Mathe-
so that they do not have to travel to the telescope to acquire SON D.N., Mirza, A., Redman, R.O., van de Stadt, H.,
small amounts of datégenerally four hours or legsSuch Taada, E.R., Wade, J.D., Yeung, K.K. 1998, A 345 GHz
observations are useful in responding rapidly to new astro- facility SIS receiver for the JCMT, Advanced Technology
nomical discoveries, accommodating important short obser- MMW, Radio & Terahertz Telescopes, Proceedings of

vations, monitoring variable objects, completing nearly fin-

SPIE Conference v.3357, 620

ished projects, or providing pilot or speculative observationdavis, C.J., Moriarty-Schieven, G.H., Eisloeffel, J., Hoare,

prior to a full application for observing time. CANSERV

observations were performed for the following projects dur-

ing JCMT Semesters 98A and 9§B998 February 1 to 1999
January 3%

-A Possibk H | Bipolar Outflow(Fich, U. Waterloo; Wal-
lace, HIA; Routledge, U. Alberja

M.G., Ray, T.P. 1998, Observations of Shockeg ahd
Entrained CO in Outflows from Luminous Young Stars,
AJ, 115, 1118

Davis, C.J., Smith, M.D., Moriarty-Schieven, G.H. 1998, A

Text-book Case of Jet-driven Bow Shock Entrainment in
a YSO Outflow, MNRAS, 299, 825

-A Search for the Missing Interstellar Medium of NGC Dent, W.R.F., Matthews, H.E., Ward-Thompson, D. 1998,

147 (Welch, St. Mary’s U).

-H13CN J= 3-2, 4-3 Emission from NGC253Zhu,
Seaquist, Frayer, Golla, all U. Toronto

-Submm Mapping with SCUBA of the Evolving H |l Re-
gion KR 140(Martin, Kerton, Johnstone, all U. Toronto

-Thermal Emission from CB58: Is There Dust at2.7?
(Sawicki, Clarke, both U. Toronjo

-CO and HCN in the Molecular Envelopes of 21-micron
SourcegKwok, U. Calgary; Hrivnak, Valparaiso Y.

-Submillimetre Observations of a Recently Identified Ul-
traluminous Quasaflewis, U. Victoria; Ibata, ESO; Irwin,
RGO

The submillimetre colour of young stellar objects, MN-
RAS, 301, 1049

Ellison, B.N, Moyna, B.P. Matheson, D.N, Jones, A.,

Claude, S.M.X., Mann, C.M., Kerridge, B., Siddans, R.,
Munro, R., Reburn, J. 1998, Development of a High Sen-
sitivity Airborne SIS Receiver to Detect CIO and BrO,

Proc. 2nd ESA Workshop on Millimetre Wave Technol-

ogy and Applications, Espoo, Finland

Fuente, A., Martin-Pintado, J., Rodriguez-Franco, A. and

Moriarty-Schieven, G.H. 1998, The Biconical Cavity As-
sociated with HD 200775: the formation of a Cometary
Nebula, A&A, 339, 575

-The Extended Envelope Structure of the Class 0 ProGreaves, J.S., Holland, W.S., Moriarty-Schieven, G.H., Jen-

tostar VLA 1623(B. Matthews, Wilson, both McMaster U.

-Molecular lons in Young Planetaryy Nebula NGC7027
(Hasegawa, Kwok, Volk, all U. Calgary

-Dusty Cluster Galaxies at=z1.5? (Hall, Evans, both U.
Toronto

-SCUBA Photometry Follow-up to Sour Discovered
in a Rich Cluster Survey(Chapman, Fahlman, Scott, all
UBC)

-CO observations of the Ultraluminous Galaxy APM
08279+5255 (Lewis, U.Victoria; Chapman, UBC; Ibata,
ESO; Irwin, RGO; Totten, U. Keele

ness, T., Dent W.R.F., Zuckerman, B., McCarthy, C.,
Webb, R., Butner, H.M., Gear, W.K., Walker, H.J. 1998,
A Dust Ring Around Epsilon Eridani: Analogue to the
Young Solar System, ApJ, 506, L133

Groenewegen, M.A.T., van der Veen, W.E.C.J., Matthews,

H.E. 1998, IRCF10216 revisited. Il. The Circumstellar
CO Shell, A&A, 338, 491

Hidayat, T., Marten, A., Bezard, B., Gautier, D., Owen, T.,

Matthews, H.E., Paubert, G. 1998, Millimeter and Sub-
millimeter Heterodyne Observations of Titan: the Vertical
Profile of Carbon Monoxide in its Stratosphere, Icarus,

-The Blue-bulge Signature of Infall of the Class 0 Source 133, 109

L1251B (Moriarty-Schieven, HIA; Butner, U. Arizona;
Naranayan, U. Mask.

-HCN(4-3) at Selected Points in M8Seaquist, Frayer,
both U. Torontg

Irvine, W.M., Bergin, E.A., Dickens, J.E., Jewitt, D.C. Lov-

ell, A.J., Matthews, H.E., Schloerb, F.P., Senay, M. 1998,
Chemical Processing in the Coma as the Source of
Cometary HNC. Nature, 393, 547
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Irvine, W.M., Dickens, J.E., Lovell, AJ., Schloerb, F.P., Dent, D., Duncan, W., Harris, J., Hastings, P., Hills, R.,
Senay, M., Bergin, E.A., Jewitt, D., and Matthews, H.E.  Richer, J., Withington, S., Smith, H., Gibson, H., Avery,
1998, Chemistry in Cometary Comae, Faraday Disc. 109, Cunningham, C., Feldman, P., Redman, R., Yeung, K.,

475 _ ~Jewell, P. 1998, Heterodyne Array Receiver Programme
Legg, T.H. 1998, A proposed New Design for a Large Radio  (HARP) for the James Clerk Maxwell Telescope, JCMT
Telescope, A&A, 30, 369 Internal Technical Report

MacLeod,G.C., Van der Walt, D.J., North, A., Gaylard, M-‘]-'Hayward, R., and Redman, R.O. 1998, The Rx-A3i Micro-
Galt, J.A., and Moriarty-Schieven, G.H. 1998, 6.7 GHz computer User's Manual
I\S/Iethanol AJMiinsz 9 ?;Béssomated with  IRAS-Selected Redman, R.O. 1998, HARP Software Discussion Document
>ources, AJ, 120, . Redman, R.O. 1998, HARP Platform Discussion, v2.0
Meier, R., Owen, T.C., Matthews, H.E., Jewitt, D.C., e
. L . Redman, R.O. 1998, HARP Sotware Specifications v2.0
Bockelee-Morvan, D., Biver, N., Crovisier, J., Gautier, D. v K Dent WRE dF B. 1998 ACSIS IF
1998, Deuterium in Comet C/1995 OHale-Bopp: a eung, ., bent, W. 'I' » androrce, B. 1995,
Determination of HDO/HO, Science, 279, 842 System, ACSIS Preliminary Design Review Document
6.2 PUBLICATIONS BY VISITORS USING ALLO-

Meier, R., Owen, T.C., Jewitt, D.C., Matthews, H.E., Senay,
M., Biver, N., Bockelee-Morvan, D., Crovisier, J., CATED CANADIAN JCMT TIME (calendar year

Gautier, D. 1998, Deuterium in Comet C/1995 (Hale- 1998
Bopp): detection of DCN, Science, 279, 1707 Bridges T.J., Irwin J.A. 1998, Molecular Gas in the Perseus

Redman, R.O., Feldman, P.A., Matthews, H.E. 1998, High- Cooling Flow Galaxy, NGC 1275, MNRAS, 300, 967
quality Photometry of Asteroids at Millimeter and Sub- Fich M., Lada C.J. 1998, An atlas of ¢®1) Maps of the
millimeter Wavelengths, AJ, 116, 1478 Bipolar Outflow NGC 2264G, ApJS, 117, 147

Thum, C., Martin-Pintado, J. Quirrenbach, A., Matthews,Frail D.A., Mitchell G.F. 1998, OH1720MH2 Masers as
H.E. 1998, ISO Study of the Recombination Line Maser Signposts of Molecular Shocks, ApJ 508, 690
Star MWC349, In “Star Formation with ISO,” Eds. J. Lewis G.F., Chapman S.C., Ibata R.A., Irwin M.J., Totten
Yun and R. Liseau, ASP Conference series, 132, 107 E.J. 1998, Submillimeter Observations of the Ultralumi-

Thum, C., Martin-Pintado, J., Quirrenbach, A., Matthews, nous Broad Absorption Line Quasar APM 08273255,
H.E. 1998, Infrared lasers in the Circumstellar Disk of  apJ, 505, L1
MWC349, A&A., 333, L63 Lyder, D.A., Belton, D.S., Gower, A.C. 1998, The Discovery

van der Veen, W.E.C.J., Huggins, P.J., Matthews, H.E. 1998, of a New Outflow Object: AFGL 490-iki, AJ, 116, 840
Atomic Carbon in the Circumstellar Envelopes of panagopoulos, P.P., Seaquist, E.R. 1998, Physical Condi-
,Evolved Stars_, ApJ, 505, 749 tions of the Molecular Gas in Seyfert Galaxies, ApJ, 492,

Veran, J.P., Herriot, G., Saddlemyer, L. and Yeung, K. 1998, 521

Improved tip-tilt correction with ALTAIR, the Gemini . . i
North AO System, Proceedings of the ESO/OSA Topicalpetltpa.ls’ G. R., Wilson, C. D. 1.998' The Effect of Star F or.
mation on Molecular Clouds in Dwarf Irregular Galaxies:

Meeting on Astronomy with AO, Sonthofen, Germany IC 10 and NGC 6822, ApJ, 496, 226

White, G.J., Nisini, B., Correia, J.C., Tothill, N.F.H., Huldt- _ . . .
gren, M., Lorenzetti, D., Saraceno, P., Smith, H.A., Cec_Pet|tpas, G. R._, Wilson, C. D. 1998, The _Phys_lcal Conditions
and Dynamics of the Interstellar Medium in the Nucleus

carelli, C., Burgdorf, M., Griffin, M. J., Furnis, I., Glen- _ )
cross, W., Spinoglio, L., Matthews, H.E., McCutcheon, ©f M83: Observations of CO and CI, ApJ, 503, 219

W.H., McCaughrean, M.J., 1998, in Star Formation withW9|Ch G.A,, Sage L.J., Mitchell G.F. 1998, The Puzzling
ISO, eds. J. Yun and R. Liseau, ASP Conference Series Features of the Interstellar Medium in NGC 205, ApJ,
132, 113 499, 209

6.1 MANUALS AND REPORTS L. Avery



