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In General 
1986 BUDGET 

Nineteen eighty-six is a very tight budget year for NRAO.  Following a cut mandated by the 
Grarara-Rudraan-Hollings (G-R-H) Act, the new funds available for operations and equipment are 
$16.6 M. This is a reduction of $0.7 M from the new funds available in 1985 of $17.3 M. 
Together with estimated cost increases of 4% from 1985 to 1986, this represents a loss of 
$1.5 M. 

Every effort will be made to maintain essential services.  Nevertheless, both staff and 
visiting users will be affected by unavoidable economy measures.  Changes in Observatory 
policies for travel reimbursement are explained elsewhere in this Newsletter.  Staff travel has 
been restricted by 30-40%. The postdoctoral and student programs are being scaled back.  The 
spring Users' Meeting, to have been held in Green Bank, has been cancelled; the fall meeting 
will now be held there. It will not be possible to provide improved instrumentation and new 
observing capabilities on the schedule set out at the last Users' Meeting.  For example, 75 MHz 
capability for the VLA and array-receivers for the 12-meter are being delayed. 

The 1986 budget for VLBA construction has been cut by G-R-H from $9.0 M to $8.5 M, compared 
with $11.5 M in the FY86 NSF budget request and $15 M in the original NRAO construction plan.  A 
planned carryover of funds from 1985, together with additional economies in 1985, have made it 
possible to authorize construction of three antennas in 1986, as originally planned. Thus, the 
manufacture of a total, of four antennas has been authorized.  Installation of the first antenna 
at Pie Town, New Mexico, is still planned for 1986.  Other areas of the project have been slowed 
down to accommodate the cut. 

P. A. Vanden Bout 

NEW MEXICO FUNDS NEW NRAO BUILDING 

The New Mexico State Legislature has appropriated $3,000,000 to cover the construction 
costs of the first phase of a new NRAO building in Socorro.  The second phase will be built as 
part of the construction of the VLBA.  On completion, the building will house combined VLA/VLBA 
operations.  The New Mexico Institute of Mining and Technology has reserved a site for the 
building on the NMIMT campus. 

Construction of the first phase is expected to be completed by the end of 1987.  The first 
phase of the building will then be occupied by part of the VLA operations team and by the 
Socorro-based part of the VLBA construction team. VLBA operations and additional VLA operations 
will move into the building after the second phase is completed with federal funds. The current 
building design allows for expansion in a third phase to house a supercoraputing center.  A 
profile of the building is shown on the next page. 

The initiative for funding by the State of New Mexico of the first phase of this building 
was begun by Senator P. Domenici and supported by Senator J. Bingaman as well.  Socorro 
legislators, Senator J. Martin and Representative M. Olguin, the legislative leadership of both 
parties, and Governor T. Anaya all supported and worked for the passage of this appropriation. 

P. A. Vanden Bout 

The NRAO NEWSLETTER is published quarterly by the National Radio Astronomy Observatory, 
Edgemont Road,  Charlottesville,   VA.   2'2903-2475 USA.  NRAO is operated by Associated 

Universities,  Inc.   under contract with the National Science Foundation. 
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 ^_ MODIFIED TRAVEL SUPPORT POLICIES  

Visiting observers should take note of the following logistical changes effective May 1 
when planning future usage of NRAO facilities: 

1. Room rates at the VLA are being increased slightly to more fully reflect 
costs (see details elsewhere in this Newsletter). 

2. For VLA visitors arriving at the Albuquerque dirport, standard, routine 
transport to the VLA site will be via regiilarty scheduled commercial vans 
between Albuquerque and Socorro afict then connecting to NRAO shuttles in Socorro. 
The use of commercial auto rentals between the airport and the VLA site 
will be at the visitor's expense only*  (Also detailed ihofe fully elsewhere 
in this Newsletter.) 

3. The NRAO will no longer routinely provide travel support for two 
investigators on every observing program*  Only one Investigator will receive- 
NRAO travel support unless the accompanyitig visitor is a eoilabdfating ! 

graduate student.  Exceptions to this policy can be made at the discretion of 
each Site Director for cases where there is at elear technical need for the 
presence of more than one observer. All such requests must be made to the 
Site Director prior to the observing visit. 

These changes are the result of continuing budgetary pressures. There is no change in the 
current formula for calculating the air fare reimbursement: Deductibte = 1/4 (air fare + $300 
or $150, whichever is greater. 

R. J. Havlen 



NRAO Newsletter, No. 27 
page 3       1986 April 1 

  MILLIMETER ARRAY SCIENCE WORKSHOP 

The Millimeter Array Science Workshop, announced in the previous newsletter, was held in 
Green Bank on 30 September - 2 October 1985.  The sixty astronomers present were charged with 
defining the scientific goals of a Millimeter Array (MMA).  The discussions occurred within 
seven working groups:  Chemistry (L. Snyder, chair). The Solar System (I. de Pater, chair), The 
Sun and the Stars (G. Dulk, chair), Evolved Stars and Circumstellar Shells (P. Schwartz, 
chair), Star Formation and Molecular Clouds (N. Evans, chair), Low-z Extragalactic Studies 
(L. Blitz, chair) and High-z Extragalactic Studies (B. Partridge, chair).  Most groups found 
the benchmark array (see previous newsletter) well suited for doing the science they wanted to 
do.  In the closing session of the workshop, the chairmen presented reports on the discussions 
in their groups, stressing the characteristics they deemed desirable for the array.  The 
importance of dust emission measurements was stressed by several groups, and measurement of 
dust emission (little explored by existing interferometers) was a goal which drove the 
frequency requirements of the;array upward.  Much of the discussion centered on tradeoffs 
between long baselines and high frequency operation oft the array. 

The reports of the working groups will be issued as documents in the Millimeter Array 
Science Memo series, and the reports of the Solar System and Sun and the Stars working groups 
have been issued as Memos 3 and 4, respectively.  If you have not received copies, and would 
like to, please contact me.  The remainder of the working group reports will be issued shortly. 
The reports will be collected, together with other relevant material such as the definition of 
the benchmark array, in a Green Bank Workshop Proceedings volume. 

Some highlights of the working group reports: 

(1) Chemistry Working Group: 

Interferoraetric maps of the OMC 1 cloud from Hat, Creek have made it clear that interstellar 
molecular abundances can vary substantially over very fine scales.  The spatial filtering 
properties of an interferometer can also be important in discerning small scale fluctuations in 
the presence of a strong background, as might occur near embedded objects interacting with 
their surroundings.  Chemical studies know no bounds on frequency, and broad coverage is 
important.  High frequencies are important,for the observation of light molecules, but 
resolutions provided by 1 km baselines seem adequate.. Other strong demands on the array design 
are wide frequency coverage (several bands simultaneously), flexibility in frequency placement 
of correlator bands, and high frequency resolution. 

(2) Solar System Working Group: 

Atmospheric and surface center-to-limb variations on the planets, satellites and comets 
could be made with < 1% accuracy.  Fast mapping, important due to rapid intrinsic variations, 
would be possible.  Large planets could best be observed with only the inner parts of the 10 m 
dishes illuminated, a capability which would be useful in the MMA.  Resolution of the smaller 
objects (satellites, outer planets, asteroids) requires 0.1" mapping which at 30-50 GHz 
necessitates baselines > 10 km, but could be achieved at 1 mm over baselines of ~ 1 km. 
Ideally, the frequency range of the instrument should extend from 30 GHz to 350 microns, but 
the 1, 2 and 3 mm bands were judged most desirable.  A higher, drier site no further north 
than the VLA site was recommended (specifically:  the moon). 

(3) The Sun and the Stars Working Group: 

Gamma ray millimeter-wave flares are probably the most important problems which a MMA 
could attack, and the taxing Instrumental requirements for attacking this problem drive the 
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design characteristics.  Flare observations require time resolution of < 0.1 s and spatial 
resolution of < 1" (~ 1 km), and very good uv coverage in snapshot mode owing to the complex 
and varying background.  Rapid mosaicing is Important, as exact flare locations cannot be 
anticipated.  Simultaneous imaging at several wavelengths is important for definition of the 
changing energetic electron spectrum.  Thermal photospherlc or low chromospherlc radiation 
could be detected from about 600 stars, from the main sequence to giants.  Canonical values for 
the stellar radii could be determined from the flux and effective temperatures.  A direct check 
could be obtained through resolution of sixty nearby stars If 35-km baselines were available, 
about ten of which could be mapped. 

(4) Evolved Stars and Circumstellar Shells Working Group: 

Both the Hat Creek and OVRO interferometers have produced impressive results.  The isotopic 
composition of stellar envelopes, important observational data for studies of stellar and 
galactic evolution, needs to be studied at high resolutions.  Photodissoclatlon, for example, 
can Introduce chemical gradients which confuse the interpretation of Isotope abundances In low- 
resolution data.  Dust observations are an important target for an array at the higher 
frequencies, to probe the region of its formation in evolved stars, and of its dissipation 
about main sequence stars.  Thermal emission from large circumstellar grains, as observed about 
Vega and Beta Pic, could be mapped at ten times the sensitivity of IRAS.  Baselines as long as 
10 km could be used to explore spatial scales down to 0.01" on some objects and on SiO maser 
stars.  Such long baselines would only be useful for mapping dust emission, however, at high 
frequencies (1 mm) where they may be difficult to obtain. 

(5) Star Formation and Molecular Clouds Working Group: 

The power of interferometers has been amply demonstrated in this area by the OVRO and Hat 
Creek efforts.  Most convincing evidence for the existence of protostellar disks derives from 
maps from these groups—the importance of spatial filtering for their detection and study is 
clear.  On larger scales, the group found the central element very useful for rapid mapping of 
velocity fields over extended clouds.  An important problem effectively addressed by the MMA is 
the identification and characterization of "protostellar" fragments.  The brightness 
temperature of these cool fragments will be proportional to dust temperature and column 
density.  In the absence of internal heating sources, the Interferometer will respond to the 
enhanced column density as the fragment contracts.  A solar mass fragment would reach optical 
depth unity at a radius of 165 AU (1" in the nearest clouds). The group found that good 
performance at high frequencies was more important than baselines longer than 1 km. High 
spectral resolution (10 kHz) was recommended, as was the capability to observe several 
frequency bands with a flexible backend and IF system to measure many lines and continuum 
s imultaneously. 

(6) Low-z Extragalactic Working Group: 

The OVRO maps of M51, IC342, and M82 have shown that the resolution afforded by 
interferometers is crucial to understanding the characteristics of molecular emission in 
galaxies.  The benchmark MMA could map most of the CO emission from all the Shapley-Ames 
galaxies to arcsecond resolution—each frame would require a day or less of observation. 
Integrated emission from single galaxies might be detected to z ^ 1. Using tidally limited, 
giant, molecular clouds diameters as standard candles, one might usefully constrain H0.  Dust 
continuum at 1 ram could be mapped in GMCs in nearby galaxies and in nuclei out to 200 Mpc. 
Bandwidths of 10 GHz would be very important to maximize sensitivity. Most work discussed by 
this group is most effectively carried out at 1.3 mm and shorter wavelengths, and the group 
found little scientific merit In baselines exceeding 3 km.  Ideally, the J = 2-1, J = 1-0 and 
1 mm and 3-mm continuum could be observed simultaneously. 
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(7) High-z Working Group: 

A MMA could be important In determination of the small-scale structure of Intrinsic 
temperature or intensity fluctuations of the background radiation when last it interacted with 
matter and in observations of the Sunyaev-Zel'dovich effect.  A large beam is important here, 
along with stable atmosphere but wavelength short enough to avoid confusion by discrete sources, 
and these criteria are best met in the 30-50 GHz band.  Even larger beams than provided by the 
benchmark array would be important and very long baselines unnecessary.  Redshifted, infrared- 
bright, primeval galaxies could be redshifted into the 1-mm window at z > 3, and may be detected 
with the MMA in its higher frequency bands.  Some highly redshifted spectral lines (CI or CO) 
might be detected.  The fine-scale mapping of inner radio jets and lobes, and the central 
engines, could be tied to VLBA maps if baselines 3-30 km at the VLA site were adopted. 

Al Wootten 

  ANNOUNCEMENT OF WORKSHOP   

There will be a workshop on "Continuum Radio Processes in Clusters of Galaxies" in 
Green Bank, West Virginia, from August 4 to 8, 1986.  The emphasis of the workshop will be on 
what we can learn about clusters of galaxies through the study of radio emission.  The scenario 
for discussions will be set by reviews on: 

"Theoretical Scenarios for Cluster Formation': (J. Silk, tentative) 
"X-Ray Properties of Clusters of Galaxies:  Physical Implications" 

(C. Sarazin) 
"The Physical Conditions in Cluster Radio Galaxies"  (L. Rudnick) 
"Optical Observations:  Luminosity Function and Dynamics" (J. Huchra) 

The topics to be addressed include: 

1. Radio galaxies In clusters:  radio surveys; wide and narrow angle tailed galaxies; 
dynamical constraints. 

2. Diffuse emission in clusters:  radio emission (halo); the Sunyaev-Zeldovich effect; 
diffuse optical and IR backgrounds. 

3. cD galaxies:  cooling flows and other feeding mechanisms; dynamical constraints. 
4. Intracluster medium:  plasma processes:  theory and experimental evidence; magnetic 

fields; Interaction with the galaxies; clouds in the intracluster medium. 
5. Young clusters:  dynamical interactions between the galaxies; clusters at high 

redshift. 

We will edit a volume with the proceedings of the meeting and hope it will be available to 
everyone within two or three months after the meeting.  We plan to leave ample time for 
discussions; the special atmosphere that Green Bank provides has proven^ideal for this purpose 
in the past. Unfortunately, Green Bank facilities constrain the number of participants to 
about 40.  As we would like to reach as many research groups as possible, we might have to 
limit the attendance to one person per research group (only if we exceed the above limit). 
Exceptions to this will be made for the case of graduate students, who are encouraged to apply. 
(We will be able to accommodate about 10.) We will cover room and board for all participants. 

Please write to Chris O'Dea in Charlottesville to indicate your interest In attending the 
meeting.  You might include a title for your intended contribution. 

C. P. O'Dea and J. M. Uson 
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     1986 JANSKY LECTURER  

It is a pleasure to announce the selection of Professor Hanbury Brown of the University of 
Sydney, Australia, as the 1986 Jansky Lecturer. 

Each year the Jansky Lectureship is awarded to a distinguished scientist who has made 
outstanding contributions to the field of astronomy or a related subject.  Professor Hanbury 
Brown was trained in radar engineering at the Imperial College of the University of London and 
worked on radar research until after World War II.  In 1949 he turned his attention to the 
rapidly developing field of radio astronomy. At Jodrell Bank he was a pioneer in developing 
radio interferometry techniques to measure angular sizes of sources In the Cambridge survey. 
In 1962 he took up the Chair of Astronomy at the University of Sydney, where he is currently 
Emeritus Professor of Physics.  At the Narrabrl Observatory, NSW, Australia, the optical 
Intensity interferometer, which he built and operated, has measured angular diameters for the 
brightest hot stars visible from the southern hemisphere.  Professor Hanbury Brown is a Fellow 
of the Royal Society and past President of the International Astronomical Union. 

The 1986 Jansky Lecture will be delivered in Charlottesville on October 2, 1986.  A second 
lecture Is also scheduled for Socorro, New Mexico, soon thereafter. 

P. A. Vanden Bout 

IMPORTANT ANNOUNCEMENT 

In this time of budgetary concern and restraint, It Is appropriate that the NRAO try to 
limit costs at all levels.  This includes the cost of producing and distributing the NRAO 
Newsletter. 

The Newsletter is sent to all major astronomy institutions world-wide and has proven to be 
an indlspenslble channel of communication from the NRAO to the user community.  Individual 
subscribers have also been included as we have built up a substantial "interest group" mailing 
list. 

At this time we would like to update our mailing list and ask you to reconfirm your need to 
receive individual copies even though your institution's library may receive a copy. 

If you wish to continue receiving the Newsletter, please mail to Joanne Nance, NRAO, 
Edgemont Road, Charlottesville, VA 22903 

Name.:   

Address: 

The Editor 
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VLA 
VLA CONFIGURATION SCHEDULE 

I.  1986/87 

Quarter Configuration Proposal Deadline 

1986 Q2 A, A/B 13 December 15, 1985 

1986 Q3 A/B, B, B/C IU March 15, 1986 

1986 Q4 B/C, C '16! June 15, 1986 

1987 Ql C, C/D, D 18 September 15, 1986 

A/B, etc., are hybrid configurations with a long north 
arm.  D+A is only suitable for point source observations. 

[ J indicates the number of antennas available at 327 MHz. 

II.  APPROXIMATE LONG-TERM SCHEDULE 

Ql      Q2      Q3      Q4 

A 

D 

C 

B 

1986 

1987 

i 
1988 

# 

1989 

B C 

A* B 

D A 

We will go Into A array in summer 1987. 
* All antennas equipped for 327-MHz operation. 
+ All antennas equipped for 8.4-GHz operation. 

R. Ekers 

A-ARRAY IN SUMMER 1987 

Despite the poor atmospheric phase stability In summer at the VLA site, we have decided to 
proceed with our normal re-configuration schedule which will put us in the A-array through the 
summer of 1987.  We have elected to do this since one atmospheric stability test has indicated 
that (1) summer nights are just as good as winter days and (2) we expect to have sufficient 
antennas (21) operational at 327 MHz to generate a considerable demand for A-array observations 
at that frequency.  At 327 MHz, daytime observations will be seriously compromised by 
interference, so we need to include summer A array in order to cycle A-array nights through all- 
seasons . 

R. Ekers 
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327 MHz STATUS 

PLOT FILE VERSION   3  CREATED 13-MAR-1986 17:38:29 

3C84      IPOL   333.000 MHZ   3C84PBN0.ICLN.5 

41 20 30 — 

19 45 — 

16 32 28 30       29 
RIGHT ASCENSION 

PEAK FLUX -  7.9671E-01 JY/BEAM 
LEVS -  7.9671E-04 - (  -3.00. 3.000. 6.000. 

12.00. 15.00. 18.00, 21.00, 24.00. 
30.00. 40.00, 50.00. 60.00. 70.00, 
90.00. 100.0, 200.0, 300.0. 400.0, 
600.0, 700.0) 

27 

9.000. 
27.00. 
80.00, 
500.0, 

We now have 11 antennas outfitted for 
P-band (310-340 MHz) observing. A number 
of observing runs have been made with this 
system, and the results are quite 
encouraging.  An image of Perseus A, taken 
in the "A" configuration with dynamic range 
of 1000:1, has been made and is displayed 
here.  The resolution is ~5", and to allow 
wide-field imaging, the data were taken In 
spectral-line mode.  Phase stability has 
been surprisingly good throughout the "A" 
configuration, with most runs showing 
stability within 1 radian on 20-km 
baselines, over timescales of many hours. 
Nevertheless, self-calibration Is expected 
to be an integral part of data calibration 
at this frequency. 

The system defaults have been set up 
to provide a 3-MHz bandwidth at 327 MHz, 
with 25-MHz front-end filters on the A/C 
channels, and a 3 MHz bandwidth at 333 MHz, 
with 12.5 MHz front-end filters on the B/D 
channels.  External interference is a 
significant problem only during weekday 
daytimes.  Two prototype jackets to contain 
the Internally generated interference have 
arrived and are being outfitted.  Initial 
tests are very encouraging.  Interferoraetric 
tests will be made this month. 

Approximately seven additional antennas 
will be outfitted, at 327 MHz, per year. 
Proposals to observe reasonably bright 
objects which are not too heavily resolved 
or confused are encouraged. 

Rick Perley 

SUPERCOMPUTER ACCESS TIME 

The Observatory has used all the computer access time made available on the Digital 
Productions Cray.  The NSF will not make additional time available on this machine and has 
suggested that the NRAO investigate the use of alternative centers. 

Several centers are being examined; it appears that it will be several months before we will 
be able to support additional processing.  Requests are still sought, but should be made (to Ron 
Ekers) with the understanding that considerable delay will be involved. 

R. Burns 
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STATUS OF X-BAND RECEIVERS 

VLA and JPL staff have thoroughly tested the two 8.0-8.3 GHz receivers over the past eight 
months.  These are the prototype for 29 systems to be provided by the NASA/JPL VLA-Voyager 2 
Neptune project, which will array the VLA with the JPL Goidstone DSN array to enhance the data 
rate during Voyager's encounter with Neptune In August 1989. 

Voyager 2 has produced fringes with amplitudes slightly higher than expected.  Measured 
aperture efficiencies are 60% for antenna 20 with a prototype feed and 65Z for antenna 21 with 
a final-design feed.  System noise temperatures at zenith are 41 to 44 K.  Measured zenith 
opacities in good weather are 0.008 to 0.01.  We anticipate a third antenna (24) will be 
operational at X-band by the end of May. 

W. D. Brundage 

 MEASUREMENTS OF THE FLUX DENSITY SCALE WITH THE VLA  

Evidence has been accumulating that the flux density of 3C 48, as given by Baars ej^ al. (A 
& A, Vol. 6^, 99, 1977), Is In error.  It is likely that the flux density of this source"has 
changed, with the largest changes being at higher frequencies.  There Is no reason to reject 
the hypothesis that other Baars' calibrators have also varied.  Since an Interferometer can 
measure flux-density ratios to high precision, we have initiated a regular observing program to 
measure the flux densities of al) Baars' calibrators which are potentially of use to the VLA. 
To monitor changes in these ratios, we are referencing all fluxes to the (presumed) unchanging 
sources DR 21 and NGC 7027.  The observations will be taken on a yearly basis, using "D" 
configuration (so as not to resolve out the reference sources at 2 and 1.3 cm). 

A preliminary run was made In June, 1983.  The data were usable only at 6 and 20 cm.  The 
second and complete run was made In December, 1985.  The data have now been reduced for the 
90, 20, 6 and 2-cra bands.  Data from the 1.3-cra band were taken In pointing mode and require 
special software for reduction.  This software Is now being written and results should be 
available with a month.  The full results will be published then. 

We can, at this time, make the following statements:  The deviation of the flux density of 
3C 48 from the Baars et^ al. scale Is confirmed with the current flux density being high by 
2.5% at 20 cm, 4% at 6 cm, and 11% at 2 cm.  3C 147 appears low by 1.5% at 20 cm, 6% at 6 cm, 
but Is rflthln 1% of the Baars scale at 2 cm.  3C 295 is within 0.5% of the Baars scale at 20 
and 6 cm.  There Is no evidence that 3C 286 varies from the Baars' scale at 20, 6, or 2 cm by 
more than 2%.  Extensions of the flux scale to 327 MHz appear to be accurate to within 2% for 
3C 48, 123, 147, 286, and 295. 

Rick Perley and Pat Crane 

  COURSE NOTES FROM SYNTHESIS IMAGING WORKSHOP       

The course notes from the NRAO Summer School on Synthesis Imaging held In Socorro, 
August 5 to 9, 1985, are nearly ready for distribution.  All lectures have been modified to 
allow standardization of notation and terminology, to correct minor errors, and to include new 
material not given In the originally distributed notes.  All attendees of the workshop will be 
sent a free copy of these course notes If they notify me of their current address.  A circular 
will soon be mailed to the addressees, as we knew them last August, of all those who 
registered.  Those who have moved are encouraged to send me a corrected address.  Additional 
copies may be purchased for a nominal charge, sufficient to cover the production costs. 

Rick Perley 
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NEW PIPELINE-AIPS DATA INTERCHANGE 

There Is a new, non-standard AIPS task now available on the Pipeline Display VAX (OUTBAX) 
that permits an AIPS user to copy image data from a catalog on the pipeline disks directly into 
their catalog on an AIPS disk.  The task is called RPIPE, and it reads data across the NRAO 
DECnet network from the disks on the GRIDER PDP-11/70.  Thus, pipeline users wishing to get 
their data into AIPS now have a faster, simpler method available to them than using FITS tapes. 

The current version of RPIPE is still experimental, and while considerable effort has been 
made to ensure that vital header data gets transferred, and that wild-carding functions 
correctly, no guarantee can be made for Its performance In these areas.  For more details on 
RPIPE, see the HELP and EXPLAIN on-line texts in AIPS on the Display VAX, or consult the 
Observer's Reference Manual Volume 2 ("The Pipeline"). 

Patrick P. Murphy 

IMAGING LARGE OBJECTS 

Tim Cornwell and Robert Braun are currently developing software In AIPS for forming images 
of objects which are larger than the VLA primary beam and for adding single dish data to VLA 
data during a deconvolution.  To Image a large object, one must obtain the following: 

(1) VLA observations at a number of pointing centers spanning the object.  The optimum 
separation of the pointing centers is believed to be one-half of the primary beam size, 
e.g., about 15 arcrain for the VtA at L-band.  D-array observations are required to sample 
the proper range of size-scales. 

(2) Single dish observations of the same object spanning the same region.  These should be 
well-calibrated and edited, and a reasonable model of the primary beam is required. 

AIPS tasks REPRO and PASTE will re-project and join together Images, and task VTESS will do 
a joint deconvolution of a number (up to 16) of fields, correcting for both primary and 
synthesized beams.  By using all three of these tasks, It Is possible to form a deconvolved 
image of a large object. 

For further details and advice, those interested should contact either Tim Cornwell or 
Robert Braun. 

T. Cornwell and R. Braun 

USERS OF THE VLA ARCHIVE TAPE 

I am in the process of designing the format of VLA archived data for the new control 
system.  It will look much like data from the current system, but will allow for all the 
spectral-line correlator modes and the full flow of data.  If.there is anyone who makes direct 
use of the Modcomp Archive Tape, I would like to hear from you so that there will be no great 
surprises when the new system is christened.  A preliminary internal document exists describing 
the archive tape and is available to anyone truly interested.  If you have any questions or 
suggestions concerning archive data or any portion of the VLA online system, feel free to make 
these known.  Comments concerning the archive format should reach me by June; other comments 
are always welcome. Write to me at the VLA or call 505-772-4299. 

K. Sowinski 
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CHANGES TO AIRPORT/VLA TRANSPORTATION AND VSQ RATES 

Effective May 1, 1986, the rate for accommodations at the VLA will be $18 per night for 
single occupancy and $11 per person per night for double occupancy.  The charge for use of the 
observer's kitchen Is $3.50 per night. 

Effective at 1201 hours on the same date, NRAO will no longer provide transportation 
between the Albuquerque airport and the VLA site.  However, transportation will be furnished 
between the NRAO offices In Socorro and the VLA site, which will connect with the Socorro 
Shuttle Service.  The shuttle service Is on a "reservation only" basis.  The cost of this 
service is $15 one way, paid in cash to the shuttle driver.  The shuttle will pick up and 
deposit passengers at the NRAO offices at the corner of Bullock Avenue and Leroy Place.  Pick 
up at the Albuquerque airport Is at the information booth located across from the baggage 
claims area in the east end of the terminal.  The driver wears an identification tag of the 
Socorro Shuttle Service. 

The Socorro Shuttle Service schedule Is: 

Leave Socorro 0600 1030 1500 2000 hours 

Reservations for the shuttle and the transportation to and from the site should be made at 
the time you book your accommodations, by calling FTS 476-8337 or commercial (505) 772-4357 
or Telex (910) 988-1710. 

Departure times for transportation to the site for normal workdays will be as follows: 

Albuquerque to Sqco^rro Socorro to Site 

0800 1000 Shuttle to Site 
1230 1430 Operators' Shuttle 
1700 and 2230 Reserved GSA Car (No driver supplied) 

* Car key to be picked up from Socorro Shuttle Service driver. 

Departure times for transportation from the site on normal workdays will be as follows: 

Site to Socorro Socorro to Albuquerque 

Reserved GSA Car (No driver supplied) 0600 
0800 Operators' Shuttle 1030 
1200.Shuttle from Site 1500 
1630 Bus from Site or GSA car 2000 

Transportation between Socorro and the site on weekends and holidays will be by reserved 
GSA car. 

Should a traveler choose to rent a car, the responsibility for return of the car to the 
rental agency, as well as for the total cost of the rental, remains with the traveler. 

R. E. Dorr 
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12-Meter 
NEW DEADLINES FOR 12-M PROPOSALS 

The 12-m Is traditionally shut down for a period of six to eight weeks beginning with the 
onset of the monsoon in mid-July.  As a consequence, the third quarter (July-September) has 
only about five available weeks for scheduling.  Relatively few of the proposals received can 
actually be scheduled, and the others then have to be carried forward, but on their second 
consideration. 

We would like to suggest that tnere be only three deadlines per observing season, 
corresponding to scheduling sessions of mid-September to December; January to March; and April 
to mid-July.  In order to give somewhat more time for the referees' proposal evaluation, the 
deadlines will be July 1, October 1, and January 1, for the three sessions, respectively. 

At this time we expect to schedule 345 GHz only in the period January-March, and 230 GHz 
from mid-November to raid-May.  The more sensitive continuum experiments also probably should be 
confined to the time raid-November to raid-May.  Observations for the 3-mm band can be scheduled 
any time during the entire season, though preference will be given to the high-frequency 
experiments during the winter months. 

Would you plese send any comments you have about this suggestion to R. Havlen or D. Hogg, 
by May 15, 1986. 

Adoption of the proposed plan, once accepted, would be announced In the next Newsletter and 
become effective with the January 1, 1987 deadline. 

D. E. Hogg 

3-mm SIS RECEIVER 

The SIS receiver was used on the telescope In March for a week of tests and observations. 
The results are encouraging, but further work Is required before It can be used routinely. 

The system operated satisfactorily.  The backshort tuning which had earlier presented a 
serious problem Is now working well.  The cryogenics system meets the goal of having the helium 
hold-time at least four days. 

The receiver temperature in one channel over the whole 600 MHz band ranged between 180 and 
200 K single sideband.  It Is about 160 K for the central 300 MHz.  The second channel was not 
operational because of problems In the dewar.  It Is believed that the problem In the second 
channel can be cleared fairly easily, and It Is hoped that the noise temperatures can be 
lowered. 

Of most concern Is the Indication that the coupling of the receiver to the telescope is 
not good.  Symptoms of this are the low aperture efficiency (35 percent, as compared with the 
50 percent of the Schottky) and by the fact that the effective temperatures are higher than 
expected simply from the receiver temperature. 

We now plan to continue work on this receiver in the laboratory until the middle of May, 
at which time it will be Installed on the telescope.  It is expected that 3-mm CO proposals in 
the second quarter will be run using this receiver. 

D. E. Hogg 
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300/345-GHz RECEIVER 

Three experiments using the 345-GHz receiver were run on the 12-meter In February.  The 
receiver performed well.  It is a single-channel Schottky, with single-sideband receiver 
temperature of approximately 2000 K SSB.  The aperture efficiency of the telescope was measured 
to be approximately 12 percent.  The weather was generally good, although It deteriorated 
towards the end of the observing period.  Zenith opacities were as high as 1.5 even during 
clear weather, but on several days the opacities were between 0.5 and 0.7. Effective 
temperatures as low as 7500 K, and typically 10,000-12,000 K, were obtained during this period. 

Four experiments were scheduled in the frequency range 290-310 GHz.  Unhappily, initial 
tests on the telescope revealed that the mixer nominally operating in this band was In fact 
being driven by the second harmonic of the LO at 200 GHz.  The observations near 310 GHz were 
saved by retunlng the 345-GHz mixer, but the 290 GHz experiments had to be cancelled. 

At this time we cannot support observations in the range 270-300 GHz,. Work on a mixer for 
the range 290-310 GHzwill be undertaken this summer. 

D. E. Hogg 

12-m POINTING PROBLEMS 

We continue to be concerned about the pointing of the 12-m telescope, especially at the 
higher frequencies.  Phil Jewell has recently written a report on the status of our 
understanding of these problems.  A copy of this report has been sent to the lead author of all 
I .-3-mm proposals scheduled for the 1985/86 observing season.  Others Interested in the report 
may get a copy from Maxine Thomas In the Tucson Office. 

In summary, the report discusses three issues: 

1. There was a software error in the azimuth term of the pointing equation.  The error Is 
in the azimuth correction only, Is small for the 3-mm receiver, but is large for the 1.3 mm 
receiver.  Although potentially serious, the effect of this error shou'ld have been calibrated 
out In the pointing charts. 

2. The inductosyn position indicators have a cyclical pointing error with a peak-to-peak 
magnitude of 8"-10".  Several attempts to correct the problem have been unsuccessful, but a 
major effort Is now In progress which we hope will identify a solution. 

3. The 12-m has on occasion been afflicted with random pointing variations, with 
"glitches" in the worst cases of 10"-20"  These problems are particularly difficult to track 
down, and observers are encouraged to devote a fair fraction of their observing time to 
pointing checks. 

We fully appreciate the Importance of good pointing on the i2-m, particularly for high- 
frequency observations, and have assigned a high priority to Its improvement. We are working 
on some automatic methods of retrieving and displaying past pointing data so that observers 
will have a good record of current pointing trends. We are also considering the Installation 
of a small optical telescope and video camera system on the 12-m.  Such a telescope could be a 
benefit for high-frequency observing, where there is a paucity of strong radio pointing 
sources.  It might also allow better pointing models of the antenna to be constructed. 

D. E. Hogg 
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Green Bank 
MODERNIZATION OF 300-FOOT TELESCOPE 

The 300-foot telescope will be out of service from April 7 until May 19, 1986.  During 
this time a major renovation will be undertaken.  The primary task will be to Install a new 
Masscorap control computer, operating newly produced control software.  The software may become 
the standard user-Interface package for all NRAO telescopes.  Its principal difference compared 
to the existing program Is the high degree of Interaction It allows.  Users of the 300-foot 
telescope will no longer need to practice only the archaeoastronoray permitted by the Honeywell 
DDP-116 computer and Its punched-card peripheral. 

Because the Installation of the new hardware requires some shuffling anyway, we shall 
rearrange all the other apparatus at the same time.  Cabling changes will accompany the 
relocations.  The post-modernization users will find they have graduated' from confinement In 
the least desirable corner of the control room to a central location. 

The changes In the control room will be accompanied by major revisions elsewhere on the 
telescope.  The drive and control electronics will be completely replaced.  In addition, 
north-south motion of the focus will be enabled.  This will Improve the high-frequency 
efficiency of the telescope at low declinations.  Finally, the studs supporting the primary 
mirror will be examined and faulty ones replaced. 

The new control system will never be finished.  Users, beginning In mid-May, will have at 
least all present capabilities (and those commanded more easily), while additions to the 
program will continue throughout 1986. 

We apologize for the extensive downtime, but are confident that the changes being 
Instituted will represent such great Improvements as to justify fully the time Invested. 

George Seielstad 

LATERAL FOCUSING OF 140-FOOT TELESCOPE 

The efficiency of the 140-foot telescope at frequencies of 20 GHz and higher has a strong 
dependence, on hour angle and declination.  Most of the falloff occurs because the feed at the 
Cassegraln focus does not remain at the telescope's true focal point when the telescope Is 
tipped.  By appropriately tilting the secondary reflector, however, the reflected radiation can 
be directed to the Cassegraln feed.  Heretofore, tilting of the subreflector about one axis has 
been possible.  During the period May 12-21, 1986, a mechanism for tilting about an orthogonal 
axis will be Installed and tested.  Since the telescope has an equatorial mount, gravitational 
loading of the legs supporting the subreflector depends upon both hour angle and declination; 
hence the need for two axes of tilt. 

George Seielstad 
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 PROPOSAL QUEUE FOR 140-FOOT TELESCOPE  

As of March 14, 1986, 127 scientists from 34 institutions have produced a queue of 48 
proposals requiring In toto 315 days of time on the 140-foot telescope.  Some scientists are on 
more than one proposal; the actual number of different individuals is 83.  These statistics do 
not Include requests for VLBI, normally another 70 days per year, nor do they allow for the 
overhead of equipment Installation and testing.  The distribution of requests by frequency is 
shown in graph form below. 

George Seielstad 
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 RAPID DELIVERY TO GREEN BANK  

The quickest and most reliable way to send messages or goods to Green Bank is via United 
Parcel Service's express delivery.  Goods shipped between Green Bank and the VLA, site to site 
(i.e., essentially from nowhere to nowhere), have consistently arrived the second day after 
shipment. 

Federal Express has begun a service to Green Bank which appears promising, but we have 
insufficient experience to recommend it. 

Overnight mall delivered by the U.S. Postal Service consistently takes longer than regular 
mall.  Emery Air Freight is likewise very slow. 

George Seielstad 
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