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Dominion Radio Astrophysical Observatory
Herzberg Institute of Astrophysics
National Research Council of Canada
P.O. Box 248, Penticton, British Columbia, Canada V2A 6K3

This report covers the period October 1994 to October 1995. P.E. Dewdney is on the Science Councils of both the Ra-
dioAstron and the VSOP Space VLBI projects. and is a
member of the Working Group on Global VLBI of URSI

1. PERSONNEL Commission J. L.A. Higgs is a member of the Large Tele-

The professional staff of the Observatory comprises T.Lscope Working Group which was established by URSI Com-

Landecker (Director), R.S. Roger(Deputy Directoy, P.E.  mission J, and of a Working Group on Astronomy from the

Dewdney, L.A. Higgs, G.J. Hovey, J.D. Lacey, C.R. Purton,Moon established by IAU Commission 44. K.F. Tapping is

K.F. Tapping, A.G. Willis and W. Wyslouzil. P.E. Dewdney is participating in the Working Group on Proxy Measures of

the Co-ordinator of Future Radio Telescope Initiatives for theSolar Activity. G.H. Moriarty-Schieven was Chair of the Ca-

Herzberg Institute. G.J. Hovey is on study leave at the Uninadian Time Allocation Group for the JCMT for 1994-95,

versity of British Columbia, and his position is being filled and L.A. Higgs is now a member of that group. P.E. Dewd-

by D.R. Karpa. C.R. Purton returned in July 1995 from aney is a member of the Canadian Science Team for the ODIN
three-year secondment to the James Clerk Maxwell Telscopsatellite-borne sub-millimetre telescope, a joint project of

(JCMT) Group of the Herzberg Institute in Hawaii. A.D. Sweden, Canada and France.

Gray is a Research Associate. S.M. DoughéRgsearch As- Three staff members are Adjunct Professors at Canadian

sociate, U. Calgajybegan work at DRAO in September universities, T.L. Landecker and A.G. Willis at U. Alberta,

1995 on the Galactic Plane Survey. C. Rogers and S. Sukand P.E. Dewdney at U. Calgary. T.L. Landecker is a mem-

mar left DRAO in March 1995. G. Moriarty-Schieven left ber of the Board of Governors of Okanagan University Col-

after three years as Research Associate to take up an appoitdge.

ment with the Research Corporation of the University of

Hawaii. 3. TELESCOPES

T. Burgess, B.R. Carlson and D.D. Wellborn are working DRAO is operated as a National Facility. Two radio tele-

22;&?} SSDZ(;Z \ALEIn;o;rne(;a\t/(\)/r .?ﬂg?;fﬁ;}(%ﬂ;ﬁg}%i?' scopes, the Synthesis Telescope and the 26-m Telescope, are
3 genty . available to outside users. The Solar Radio Astronomy Pro-

sources Canada, Ottapia seconded to the project. J.A. Galt . ; .

is a Guest Worker. K.F. Tapping completed his Ph.D. at ydram P.rOV'de.S data to a worldwide cor_nmunlty of users as a
Utrecht in June 1955 D LydéPh.D candidate, U \ﬁé:to.r)a scientific service. A newsletter concerning new developments
is doing his thesis .res.earch af the Obser\}atc.)ry and R. f DRAQ telescopes and software is now being published at

. . Six-month intervals; it is available on request. Information

irli)%ﬁl(lzgg candidate, U. Albentcompleted his degree ?bout DRAO is available on the World-Wide Web at

J.F. Vaneldik(University of Alberta spent the summer of http://www.drao.nrc.ca
1995 at DRAO. A.R. TaylofUniversity of Calgary and H.J.
Wendker(Hamburg University made lengthy visits. Zhang 4- THE SYNTHESIS TELESCOPE
Xizhen and Zheng Yijia from the Beijing Astronomical Ob- The DRAO Synthesis Telescope has both continuum
servatory, China, spent six and four months at DRAO resped:1420 MHz and 408 MHgand spectral lingH 1) capability.
tively, under the China-Canada exchange agreement. Its combination of antenna siZ® m) and baselind600 m)

gives it a wide field of view(2° and 8° at 1420 and 408
MHz) and good angular resolutiofi.0 and 3.5 arcmin at

2. INVOLVEMENT IN THE SCIENTIFIC 1420 and 408 MHgand makes it well suited for studies of
COMMUNITY the interstellar medium in our own galaxy and in nearby

L.A. Higgs was the Presiderfl992-1994 of the Cana- external galaxies. In particular it is a unique instrument for
dian Astronomical SocietyCAS), and continues to serve on the study of the interstellar H 1 with arcminute resolution
its Board as Past-President. He also serves the CAS as chahile retaining good sensitivity to extended structure. Chan-
of a committee which allocates travel grants to scientistsiel widths from 0.1 to 3 km/s are available from a 256-
from the Former Soviet Union, and as a member of the Raehannel spectrometer to suit galactic and extragalactic obser-
dio Astronomy Committee. C.R. Purton is a member of thevations; baseline coverage is complete from 13 to 600 m.
Board of Directors of the CAS. R.S. Roger is the Canadiarinformation on broad structures, corresponding to baselines
radio astronomy representative on the Radio-Communicatioshorter than 13 m, is derived from observations with the
Study Group 7 of the International TelecommunicationsDRAO 26-m TelescopgH | line) or from other single-
Union with responsibility for spectrum management for ra-antenna observations.
dio astronomy in Canada. K.F. Tapping is the Chairman for An expansion program, which began in 1985, was com-
Canada of Commission(Radio Astronomy of the Interna- pleted in 1992. The number of antennas in the Synthesis
tional Radio Science UnioflJRSI). Telescope was increased from four to seven. The expansion
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has resulted in an increase in sensitivity and image qualitjor objects is not well understood. Observations of these ten

(dynamic ranggand a threefold increase in speed withoutfields were completed in 1993. Efficient observing tech-

changing field of view or angular resolution. A 256-channelniques were developed in the course of these observations,

spectrometer was completed in March 1995. Polarimetry aand data processing techniques are being tested on the data.

1420 MHz is now available. Solar imaging is also possible. Regular observations of Galactic Plane Survey fields be-
The bulk of the observing time on the telescope is nowgan in March 1995.

devoted to the Galactic Plane Survésee below, applica-

tions for other observations are also accepted but only a few COMPUTER SYSTEM

can be scheduled. Proposals for Synthesis Telescope obser-

vations should be addressed to C.R. Purt@rmail

"crp@drao.nrc.cg;proposal deadlines are October 15 and

April 15. A data reductiorcookbookis available.

The computer system is built around three IBM RS/6000/
550 computers together with two 320H workstations and an
SGl Indigo 2, all connected by a local area network with the
VMS computers which operate the Observatory’s telescopes.
Virtually all data reduction programs run undemix.

5. THE 26-M TELESCOPE Visualization software is available for working with
The DRAO 26-m Telescope is equipped with receiversspectral-line data cubeX-windowssoftware for the produc-
covering 1350 to 1750 MHz and 6.6 GHz. All receivers havetion of videos has been developed; this medium is well-
two polarizations, connected to a digital spectrometer. Theyjted for the display of H | data cubes by animation through
main areas of application of the L-band receiver are H I and,g|ocity channels. Special techniques have been developed

OH spectroscopy. Recombination line observations are alsgy the animated display of merged data sets that combine
possible. The 6.6 GHz receiver has been built for the masey | co, IR, and radio continuum.

line of methanol. At 6.6 GHz the beamwidth is 74nd the An export package of DRAO software is available; it is
aperture efficiency of the antenna is16%. Proposals for principally useful for processing data from the DRAO tele-
use of the telescope should be addressed to the Director @gopes, but includes general-purpose plotting and data ma-

the Observatorye-mail “director@drao.nrc.cg. nipulation programs. The combination of single-antenna data
with synthesis images is possible with this software. The
6. THE DRAO GALACTIC PLANE SURVEY package includes 76 different programs, but exclutfes

Taylor (U. Calgary is leading a consortium of 33 scien- practical reasonsprograms related to data acquisition and
tists from Canada and other countries who are carrying out enanipulation of visibility data. It is supported, within the
new panoramic imaging of the continuum and H | emissionlimits of available personnel, on IBM RS60@ander AlX),
in the galactic plane using the DRAO Synthesis TelescopeSUN (under SunOBand SGl(under IRIX) computers. Some
Observations began in March 1995, with the intent of map{rograms require an IDL licence. Direct enquiries to L.A.
ping completely a strip 9.3° wide in latitude along the planeHiggs (e-mail"lah@drao.nrc.c§
from| = 75° tol = 145°. Images of individual fields will be
assembled into a large mosaic image, which will eventuallyg spacE VLBI

cover the entlre_ survey regmn.Afteraproprletary per_lod, the Canadian collaboration in Japanese and Russian Space
survey data will be made available to the worldwide as-

tronomy community through the Canadian AstronomicaIVLBl missions is continuing, funded by the Canadian Space

NS S . Agency. P.E. Dewdney is the Canadian Principal Investiga-
Data Centre, operated by HIA in Victoria. Scientific analys's.tor. The Canadian contributions to this international partner-

Efe;{rr:e Sfla(gr'fezlineasugﬁ{ f(: Z‘:ﬁ 't?]g?\lnig'rz? gz;gife'ts'ezr:éhip are being made by DRAO, where the correlator is being
9 supp yag uilt, by the Institute for Space and Terrestrial Science

Engineering Research Council. (ISTS of York University where tape recorders have been

other wavebands made avaiable by members of fhe consclcc1oPed, and by the Universiy of Calgary where support
tium. These data include high-resolution IRAS data, CO im f scientific users will take place. The Japanese VSOP satel-

. . lite, to be launched in September 1996, will be the first dedi-
ages from a new FCRAO survey, 151 MHz continuum Im- . ted Space VLBI satellite.

ages from Cam.brldge University, _and 232 MHZ and 327 The correlator system has demonstrated the capability to
MHz continuum images from the Miyun Synthesis Telescope

. process ground-based VLBI data on a single baseline, and
\(5;;? I#l;?nﬁter%r;osrg??: g\?vsiceiév\a/‘;?i}gt;hoef ;?L?jligsf g;etﬁi ?ii_ plans are in place to construct a six-station correlator. De-

” . - ployment of recorders at appropriate ground telescopes and
system” of the Milky Way. Enquiries about the survey satellite-tracking stations is now being planned. Enquiries
should be addressed to Taylor (e-mail

"rusa@bear.ras.ucalgary/bar Dewdney (e-mail about the correlator system or the program should be di-
"ed@drao.nre.c3. rected to P.E. Dewdnefe-mail "‘ped@drao.nrc.c.

Normandeau(graduate student, U. Calgaryworking
with Taylor and Dewdney designed and carried out a pilot9- AIPS++
study for the survey involving observations of ten fields cov- DRAO is a partner in the AIPE+ project, the develop-
ering an area 8% 6° which contains the W3/W4/W5/HB3 ment led by the National Radio Astronomy Observatory of a
galactic complex nedr = 135°. This is a region of active new image processing system for radio astronomy. A.G. Wil-
star formation where the interaction between the various mdis is contributing to the development of software.



134 ANNUAL REPORT

10. IMAGE PROCESSING have been identified through their polarization signatures.
The Syn[hesis Te|escope emp|oys small antennas, WhidﬁXtendEd polarization structures, with sizes up to several de-
confer a wide field of view and permit observations of ex-grees, were observed: some have little fine-scale structure,
tended structures. However, the small antennas have rel#hile others have detail to the resolution limit of the tele-
tively high sidelobe responses, especially at 408 MHz whergcope. These are apparently produced by Faraday rotation
the antenna diameter is 0n|y A2 |mag|ng in the Vicinity of Wwithin the interstellar medium acting on the polarized back-
strong sources, such as Cass A and Cyg A, is difficult beground emission from the Galaxy. The fine-scale stucture is
cause of emission received in the sidelobes, and dynamighown to lie in the Perseus Arm, and the entire path length
range problems arise in such areas. Because of differencéyough the arm is required to generate the observed Faraday
between individual antennas, standard image processiri@tation. Such observations serve to probe the ISM, giving
techniques cannot remove these prob|ems_ Willis and Higgi@formation on the distribution of thermal electrons and mag-
have developed a simple procedure to overcome such effecitic fields, and the impact of H Il regions and other struc-
by calculating the response of the telescope to a model of thélres on these components.
source(derived from observations of high angular resolu- Gray and Landecker have made polarization observations
tion) and fitting model visibilities to observed visibilities for of @ number of widely separated fields. Fine scale polariza-
each interferometer pair. Willis is testing methods to correction structure is strongest at low galactic latitudes. The cor-

other effects arising from differences between antennas. relation of the polarization structures with other ISM con-
stituents is being investigated. In a related investigation,

11. RESEARCH WITH THE 26-METRE TELESCOPE Gray and Landecker have observed the bﬂght supernova
remnant G78.22.1 to search for a possible increase in the

The 26-m Telescope _Wi" be used to provide informatior_lievei of diffuse polarized emission in the vicinity of SNRs.
on large H | structures in the area covered by the Galactic

Plane Survey. The information will be incorporated into Syn-
thesis Telescope imagdwith suitable filtering to ensure 14. PHOTODISSOCIATION REGIONS
that all angular scales are truly represented in the Survey glouin and McCutcheon(UBC) with Dewdney, Roger
images. Galt and Tapping are carrying out this program. Th@nd Purton have mapped the continuum and H I-line emis-
relative calibration of the two telescopes will be carefully sijon associated with the nebula Sharpless 185 which com-
investigated, and the 26-m Telescope data will be correctedises two comet-shaped clouds, IC59 and 1C63, illuminated
for sidelobe contributions. A wide area of the galactic planepy the stary-Cas. These synthesis telescope observations are
W|” be Sampled at an interVal of about 0.3 beamWidthS. Compared with far_infrared’ opticai and CO maps of the re-
In addition the 26-m Telescope is used for a wide varietygion to determine the photochemical evolution of the gas
of OH and H I investigations, and more recently for metha-components with respect to ionization, dissociation and ther-
nol maser observations. Galt, with Feldman and Polanefya| balance. The observations in H 1 and far-IR have also
(HIA), have searched a number of star-forming regions folje|ded a new example of a dissociating star unrelated to the

methanol maser emission in the 6.6 GHz line. Eight new,_cas complex. Blouin's M.Sc. thesi@JBC, 1995 de-
sources have been discovered and known sources are beiggrines much of this work in detail.

monitored to search for intensity and polarization changes.

15. H Il REGIONS

Some of the first fields observed in the Galactic Plane
e}Survey are those surrounding the neaf®§0 pg H Il region

12. A GALACTIC CHIMNEY

Normandeau and TayldtJ. Calgary and Dewdney have
discovered a galactic chimney, a conduit from the disk of th X )
Galaxy to its halo produced by the integrated effect of man))C1396' V\,’h'Ch con_talns a number qf der_15e cometary glob-
supernovae and/or stellar winds. The discovery was made iH'eS' Moriarty-Schieven together with XidJ. Maryland,
the pilot study for the Galactic Plane Survey. The chimney"lnd PatelCfA) have found that some of the globules have

has apparently been formed by the stars of the open clust&fPS of ionized gabserved by their radio continuum emis-

OCI 352 which lies within the W4 H Il region in the Persues SI°7) On the side facing the ionizing star, and H | “tails”
Arm. Filaments of H1 and a related CO cloud within the &€nding as much as 8 pc. The tails are probably material
chimney present clear evidence of the outflow ablated from the globules by photoionization or dissociation

and blown away from the globule by the wind from the

central star.
13. POLARIZATION OF THE GALACTIC

BACKGROUND EMISSION

As a result of the work of R.J. Smegal, who completed hisl6. THE ENVIRONS OF WOLF-RAYET STARS
Ph.D. at U. Alberta in April 1995, polarimetry at 1420 MHz  Arnal (Instituto Argentina de Radioastrononi&t-Louis
is now routinely done with the Synthesis Telesc¢femegal (U.Montrea), and Roger have used the Synthesis Telescope
et al. 1995. to observe a number of fields centred on Wolf-Rayet stars
Gray, Landecker, Dewdney and Willis, together with Nor- where there is evidence that the stars have created cavities
mandeau and TaylafU. Calgary are analysing 1420 MHz and shells in the interstellar medium. This study has particu-
polarization data from the Galactic Plane Survey pilotlar relevance to the morphology of supernova remnants since
project (the W3/W4/W5 region Several new phenomena WR stars are believed to be direct progenitors of type Ib
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supernovae and it is likely that the appearance of the remerder to derive envelope density and mass. Moriarty-
nants will be determined largely by the stellar-modified en-Schieven, Wannier(JPL), Mangum (U Arizona), Keene
vironments. (Caltech, Tamura(NAO Tokyo), and OlmstedU Victoria))

Purton, Dewdney and LozinskayéSternberg Astron. have found that CS is not a good tracer of circumstellar
Inst) have made VLA continuum observations of the WO disks. L1551NE, a deeply embedded object near L1551-
star WR142. The WO stars are the most advanced massiNBS5 which is potentially an extremely young “Class 0”
stars, probably a few thousand years before a supernova egrotostar, was found to possess the CS spectral signature of a
plosion. Of the three WO stars known in the Galaxy, WR142collapsing envelope, and to have a bipolar molecular outflow.
is the closest.

Arnal (Argenting and Rogers have studied the H | sur- 18. THE ATOMIC/MOLECULAR INTERFACE

rounding two WR stars, WR 140 and WR 3. The H I data Moriarty_SChieven, Wannie(fJPD and Anderssor(JPL)

obtained with the Synthesis Telescope reveal a much momgave made multi-field maps with the DRAO Synthesis Tele-
complex and intriguing picture of shell structure than thatscope of the H | gas associated with the L1457 molecular
first detected with the Efflesberg 100m Telescope. The new|oud and the Perseus B1-B3-B5 molecular cloud complex.

observations show dual-lobe structures offset from the stellarhese clouds are nearby-65 pc and~300-400 pc respec-
positions. The incidence of H | shells seen about WR stars igyely) and well out of the galactic planeb{—30° and

too high to be coincidental, and complex structures such as 18° resp), allowing observation and modelling of the

these will challenge theoretical explanations based on symmolecular/atomic interface region of relatively quiescent mo-

metrical stellar winds. lecular clouds. Both cloud regions have extended, dynamic
Dougherty, with Williams(ROE), Bode(John Moores U.,  atomic halos.

Liverpool) and Davis(NRAL) have observed WR146 with | 1457 is the closest known molecular cloud. Moriarty-
the MERLIN telescope. The emission is resolved into twoschieven, WanniefJPL) and AnderssoitJPL) have mapped
components separated by 116 milliarcsec. A thermal compahe region in H 1 and CO at’2resolution, and a large sur-
nent arises from the stellar wind of the star, while a non-rounding region in H | at 36 resolution (with the DRAO
thermal component is generated by interaction of the wintg-m Telscopg There is an extended component of atomic
with that of a companion identified in the optical spectrum ofgas, clearly associated with the molecular complex and com-

the system. parable to it in total mass. The H | structure at small scales
consists largely of long, narrow filaments up to 4° in length.
17. CIRCUM-PROTOSTELLAR ENVIRONMENTS The structure at large and small scales suggests that the re-

Moriarty-Schieven has continued a collaborative programg'or; hgs recr(?ntly been cqmpresse:, perhaps bBé ahsu]E)ernova
of millimetre, sub-millimetre and far-infrared observations EXP'0SION. The compression may have triggered the forma-

and analysis of a complete sample of low-mass protostars iH°" of the molecular cloud. .
TaLruS, Sage(Nature, Mooney(MPIfR) and Roger are exploring
Among the highlights was the detection of a sub-mm Con_the atomic transition zones on the peripheries of molecular
tinuum “flare” from GG Tau, a T Tauri-type young stellar clouds which are well observed in the emission from iso-
object (with Butner (DTM-CIW)). They detected a-50% topes of CO and CS. The initial study uses Synthesis Tele-
increase in the Iluminosity of GG Tau at sub-mm wave-Scope observations of two warm clouds with relatively high
lengths, and only a small increase at mm wavelengths, proBa_fficiencies of star formation, but whose inferred iHasses

ably due to a sudden increase in the temperature of the inngl"cfer by more than a.facto_r of tgn. The qul,( is directed
circumstellar disk, possibly caused by a massive accretio wards several questions, including determining the extent
event of the cloud boundaries which may be molecular but which

Moriarty-Schieven, Butner(DTM-CIW) and Wannier are not effectively traced by CO emission.
(JPL) have been modelling the spectral energy distributions
of a large sample of objects in order to set limits on tempera—lg' ABUNDANCES IN THE INTERSTELLAR
ture and density gradients in circumstellar envelopes, to eMEDIUM
timate the overall dust column density, and to compare with Wannier (JPL), Moriarty-Schieven, and Schloerb
theoretical calculations of low-mass star formation. They(FCRAO) have mapped the'@ and C%0 abundance ratio
have found that the mm/sub-mm Spectra| energy distributowards three nearby molecular CIOUdS, 8335, L134N and
tions of young, embedded protostars are significantly differ» Oph, two of which are active star-forming regions. They
ent from those of more evolved, visible young stellar objectshave found significant abundance variations in th©ph
This difference is due either to the growth of dust grains incloud. This is interpreted as a variability in th&d/*°0 ratio
the circumstellar disk and envelope, or to the growth of thedn solar mass scales. This finding has implications for our
disk itself at the expense of the envelope. understanding of the evolution of abundances in the interstel-
Moriarty-Schieven, with Butner(DTM-CIW), Ressler lar medium. The two isotopes are produced by separate pro-
(JPL) and Werner(JPL) are continuing molecular spectral cesses in stellar interiors.
studies of the circum-protostellar envelopes. Formaldehyde
J=3-2 K-ladder transitions have been used to derive enve20. SUPERNOVA REMNANTS
lope kinetic temperatures, which in turn have been used to Leahy(U. Calgary, Roger and Ballantyn¢U. Victoria)
constrain modelling of multi-transition CS observations, inhave made new high resolution images of the Cygnus Loop
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in both continuum emission at 1.4 GHz and in the 21-cm H 121. EXTRAGALACTIC ASTRONOMY

spectral line. The continuum image, mosaiced from 3 sepa- Carignan(U. Montrea) and Purton have observed H |

rate Synthesis Telescope fields, is of higher resolution andmission from the dwarf irregular galaxy DDO154. Observa-

sensitivity than any previous complete radio image, and retions with the DRAO Synthesis Telescope and the 26-m

veals hitherto unknown radio filaments. A high degree ofTelescope have measured emission from extended structure

polarization(up to 40% is found in ordered regions of the missed with the VLA in D-configurationfamounting to

southern breakout feature of the SNR, and a relatively low~30% of the totgl. By combining VLA and DRAO data the

polarized fraction is found in the bright northern features. rotation curve of the galaxy can be extended beyond the
Pineault(U. Laval, Landecker, ReickMPIfR, Bonr) and  turnover point, establishing the mass of the system, which is

Swerdlyk(U. Guelph have made a new image of CTAL. The More than 90% dark matter, as3 X 10° MO. The radius of

observations confirm that this is a breakout remnant. Th&he galaxy is~8 kpc, about 6 optical radii.

low-intensity breakout region, hinted at in earlier DRAO ob-

servations, is now seen clearly due to the enhanced sensiti¢2. INTERMEDIATE VELOCITY CLOUDS

ity. Comparison of 1420 and 408 MHz images indicates that Shaw, Bates, Kemp, Keen&@ueens U. Belfajt Davies

the spectral index in the breakout region is significantly(NRAL) and Roger have studied the H | in an intermediate-

steeper. This is confirmed by measurements of integratedelocity cloud(IVC) in the foreground of the globular cluster
flux density at low frequencies. M13 using the 76-m Lovell Telescope and the DRAO Syn-

Landecker and Willis, working with Reich and &t thesis Telescope. The IVC is found to have a two-component

(MPIfR, Bonn) and Aschenbach and EggéPIfEP, Garch-  Structure with dense cloudlets embedded in an extended dif-

ing) have used the Synthesis Telescope to observe G65/8S€ component. The components are probably in pressure
+5.7, a large SNR4.2° x 3.3°) which is very bright opti- equilibrium. Comparisons of the high-resolution H | column

cally (in the[O 1117 line) and in soft X-rays, but faint at radio densities with optical absorption lines of sodium at the same

wavelengths. Optical and radio filaments coincide within the\/e'OCIty yields an abundance ratio(ia )/N(H 1) of ~2 %

resolution(0.005 of the diameter of the remnanRadio ob- 10" for the cloudets.
servations have been compared with new X-ray data.

Landecker and Higgs, working with Zhang and Zhen923- JUPITER AND COMET 1993E
(Beijing Astron. Obs. have studied the low-frequency spec- ~ Sukumar monitored the emission from Jupiter during the
trum of the unusual SNR G76t4L.0, combining observa- impact of the fragments of Comet 199@2omet Shoemaker-
tions at 232 MHzfrom the Miyun Synthesis Telescopeith Levy) on the planet. Using the Synthesis Telescope at 408
higher frequency observations from DRAO and from other2nd 1420 MHz, the planet was tracked for about 6.6 hours

telescopes. The object is believed to be a filled-centre SNF(aaCh day during the _s_uccession Of. impacts in 199.4 July.
V%omparlson flux densities were obtained before the impact,

and occasional measurements have been made since. In-
. . . . reases in flux densities at both frequencies were recorded,
Ti%k_mttr?e'r i?TCtLa’ ?r:n ?_t TUCh hlglherffrequenC|Ieds.f_|(|37d6.§vith a subsequent slow decline. These results imply signifi-
: ISSN(I)?ugO ho eb' N 'rﬁk example of a vsry 0 Ihe " cant changes to the Jovian magnetosphere during and after
centre o ther objects I € It may exist, but may havey,q impact. Models suggesting energization of relativistic
been mistaken for extragalactic radio sources. electrons as well as hardening of the electron energy spec-

Wallace(graduate student U. Calgary-andecker, Taylor  qym py cometary dust are broadly consistent with the obser-
(U. Calgary and Pineaul(U. Laval) have observed various ations.

constituents of the ISM around three filled-centre SNRs.

G74.9+1.2 (CTB 87) was observed with the DRAO Synthe- ,, - /e peNTICTON 2800 MHZ SOLAR FLUX

sis Telescope. The SNR lies on the inner edge of a circul ONITORING PROGRAM

shell of H I which appears to have impeded the expansion o The National R heC il has b ki |

the blast wave. The failure to detect a steep-spectrum con- 1€ National kesearch L.ounchl has been maxing reguar,
recise determinations of the total solar flux at 10.7 cm since

tinuum_ shell around the SNR strongly suggests that the SI§946. The choice of 10.7 cm as the observing wavelength
explosion had less than the usual energy. . close to the peak of the spectrum of the slowly-varyiag

Wallacg has. mapped the H I around the Crab Nebula IrJzomponent, together with the continuity, quality and consis-
collaboration with KalberldU. Bonn), Landecker and Taylor tency of the data, have resulted in the use of this measure-

using the Effelsberg 100-m Telescope. The H I'in the immeynent worldwide as a primary index of solar activity. Since
diate environs of the Crab Nebula has been mapped ifgg( this program has been located at DRAO. The measure-
greater detail with the Synthesis Telescope. ment, known as the Penticton 2800 MHz flux or as the
Smegal (graduate student, U. AlbejtaLandecker, and 10.7cm flux, is used in its own right and as a proxy for other
Routledge and Vaneldit. Alberta) have observed the 1420 quantities which are more difficult to measure. The 10.7cm
MHz emission from the highly polarized SNR DA530. This flux has played a pivotal role in at least 250 papers published
is the first observation using the DRAO Synthesis Telescopén the last five years.
as a polarimeter, and uses the calibration techniques devel- The DRAO Solar Flux Patrol comprises two independent,
oped by Smegal. automated flux monitors, with automatic data distribution by

that frequency. Other filled-centre SNRs exhibit a similar
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facsimile and e-mail. Software has been developed to extract Calabretta, M.J. Klein, S. Gulkis, S.J. Bolton, R.S. Foster,
flare information from the records. Enquiries about the Solar S. Sukumar, R.G. Strom, R.S. LePoole, T. Spoelstra, M.

program should be directed tsolak@drao.nrc.ca Robison, R.W. Hunstead, D. Campbell-Wilson, T. Ye, G.
Dulk, Y. Leblanc, P. Galopeau, R. Gerard and A.
25. SOLAR ACTIVE REGIONS Lecacheux, “Outburst of Jupiter's Synchrotron Radiation
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