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THE GREEN BANK TELESCOPE 
AUI AND RADIATION SYSTEMS, INC., SIGN GREEN BANK TELESCOPE CONTRACT 

On December 19, 1990, Associated Universities, Inc., 
awarded a contract to Radiation Systems, Inc., (RSI) for 
the detailed design, construction, and testing of the Green 
Bank Telescope (GBT) for a fixed price of $55 million. 
RSI is an experienced antenna manufacturer with a long 
history of projects for AUI-NRAO, beginning with the 
resurfacing of the 300-ft telescope in 1970. The most 
recent project is still ongoing, namely, construction of the 
ten VLBA antennas. RSI's subcontractors for the GBT 
are LORAL for the detailed engineering design of the 
GBT and ElectroSpace Industries, Inc., for the control and 
servo systems. 

Award of the contract concluded a thorough evaluation 
process of all bids received. During this process teams of 
NRAO staff and outside consultants investigated separately 
and in detail each aspect of the GBT. The feedback from 
these panels led to final refinements in the antenna 
specifications, after which all three potential prime 
contractors repriced their bids. On the basis of these bids, 
the National Science Board on November 16, 1990, 
authorized transfer of the sufficient funds from the NSF to 
AUI to permit entering a contract. A project team then 
conducted visits to the proposers facilities. A contractor 
was selected and the terms of the contract were negotiated. 
An announcement of the award of the $55 million contract 
to Radiation Systems, Inc., was made by Senator Robert 
Byrd on December 19, 1990. Robert Hall, George 
Seielstad, and William Porter attended the ceremony 
representing NRAO. 

All major features of the initial conceptual design are 
retained.   The dimensions of the primary reflector are 

100 m by 110 m. That reflector will be completely 
unblocked. The primary surface will be adjustable via 
actuators at panel intersections. At all times one receiver 
can be mounted at the prime focus and at least seven at 
the secondary focus. The secondary reflector will have a 
diameter of 8 m and a surface accuracy that will permit 
100 GHz operation. During the bidding phase, it was 
decided that the 4 m nutating subreflector could be 
eliminated if the 8 m subreflector could be made to 
perform at 100 GHz. None of the specification changes 
made prior to the repricing are expected to detract from 
the scientific performance of the GBT. 

RSI will provide the basic structure, drives, servo systems, 
i.e., azimuth, elevation, feed arm mechanisms, and the 
subreflector. NRAO has the responsibility for 
implementation of the active surface, the precision pointing 
system, electronics, monitor and control, data acquisition 
and analysis, and a control building. A laser metrology 
system is being developed by NRAO to control the active 
surface and precision pointing for the GBT. 

The schedule calls for construction of the GBT's 
foundation in 1991, while final engineering design and 
fabrication of steel components takes place in parallel. 
Most on-site erection work will take place in 1992-94. 
Testing of the antenna should begin in late 1994, and initial 
operation is scheduled for 1995. 

R. D. HALL, G. A. SEIELSTAD 

VLBA 
VLBA PROPOSALS 

Proposals for VLBA projects should be submitted by the 
same deadlines and to the same place as proposals for 
VLA projects: Director, NRAO, Edgemont Road, 
Charlottesville, VA  22903. 

Documents describing the status and properties of the 
VLBA can be obtained from R. J. Havlcn at the AOC. 

K. J. STETTEN, J. M. WROBEL 
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VLBA CONSTRUCTION STATUS 

The first six antennas are outfitted and operable to at least 
some degree (see below). The Pie Town, NM and Kitt 
Peak, AZ antennas routinely participate in Network 
observations. Los Alamos will be staffed to fully support 
Network observations starting with the February-March 
1991 NUG. The Fort Davis, TX antenna became operable 
in February, 1990. The North Liberty, LA antenna was 
declared operable September 1990.   The Owens Valley, 

CA antenna is expected to be remotely operable in January 
1991. Antenna erection at the Hancock, NH site is largely 
complete, with final assembly scheduled for early spring. 
The Brewster, WA antenna is currently undergoing 
electronic outfitting. The St. Croix, VI antenna erection is 
scheduled to start in January 1991. At Mauna Kea, HI 
antenna foundation and site preparation construction are 
underway. 

Item/Site n KP LA FD Nl QV BR HN S£ MK 

20, 6, 4, and 1 cm A A A A A A 4/91 9/91 1/92 5/92 
Mark II Recorder A A A A A 12/90 4/91 np np np 
VLBA Recorder A A A 1/91 1/91 
8 BCCs (Mk III) A A 1/91 
Dual Freq 13/4 cm A A 3/91 3/91 
90/50 cm A A 1/91 
3 cm A np np np np np np np np np 
2 cm A 
7 mm A 

A - currently available; blanks indicate uncertain dates; np - not planned 

K. J. STETTEN, J. M. WROBEL 

VLBA CORRELATOR HARDWARE STATUS 

AH major procurements for construction of the VLBA 
correlator, including sub-contracts for fabrication and 
assembly, are complete. 

Delivery of 3200 semi-custom "FX Chips" was completed 
on 1990 October 31, two years to the day after NRAO 
engineers began the final design process using the vendor's 
facilities, and more than 14 months later than originally 
scheduled. Acceptance tests also have been completed, 
sufficient to detect any major malfunction at nominal clock 
speeds, but by no means comprehensive with respect to 
this ASICs numerous functional modes. Since these tests 
complement rather than duplicate the low-speed 
manufacturing tests, the 0.5 percent rejection rate 
experienced appears to be quite satisfactory. 

Multi-layer printed circuit boards, integrated circuits and 
other electronic components for the four sets of modules 
comprising the bulk of the correlator system have all been 
received. The Track Recovery modules have been 
assembled   commercially   and    partially   checked   out; 

assembled Deformatter, FFT, and Multiplier/Accumulator 
modules are scheduled for delivery about the time this 
newsletter is distributed. 

Controllers for the FFT module bins have been 
wire-wrapped and are being assembled. A prototype 
system controller has been checked out; replication is 
awaiting further experience during testing. Design of the 
integrator is complete. Recently it was decided to proceed 
with the optional digital output filter, and its design has 
started. 

All four racks for the correlator system are in hand, as are 
metal parts for construction of bins. Power supplies to 
provide the 10 kW required by the entire correlator 
system, and bus bars for power distribution, have been 
received. Backplanes have been constructed and currently 
are being wire-wrapped. 

In all the procurements mentioned, quantities required for 
the complete 20-station, 8-channel correlator system have 



been purchased in order to obtain the most favorable 
prices. As a result, the phased expansion from the 
7-station, 2-channel system, required for thorough testing 
and early operation, to its final configuration now will be 
paced primarily by the checkout of the major modules and 
by delivery of playback drives. 
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Completion of the major procurements has made possible 
a refined final cost analysis. The projected total cost for 
materials and services has decreased to less than 800 k$ for 
the correlator proper, and to 900 k$ for the entire 
correlator hardware system including the playback 
interface. 

J. D. ROMNEY, R. P. ESCOFFIER 

VLA 

VLA CONFIGURATION SCHEDULE 

Configuration Starting Date Ending Date Prpppsal Deadline 

C 19  Oct   1990 29 Jan   1991 15  Jun   1990 
DnC 08  Feb 1991 25  Feb 1991 15  Jun   1990 
D 01  Mar 1991 27  May 1991 15  Oct   1990 
A 21  Jun   1991 16  Sep  1991 15  Feb 1991 
BnA 27 Sep  1991 14 Oct  1991 15  Jun   1991 
B 18  Oct   1991 30  Dec 1991 15  Jun   1991 

The maximum antenna separations for the four VLA configurations are: A-36 km, B-ll km, C-3 km, D-l km. The BnA, CnB, 
and DnC configurations are the hybrid configurations with the long north arm, which produce a round beam for southern 
sources (south of about -15 degrees declination). 

Approximate Long-Term Schedule 

01 Q2 QI Q4 

1991 C,D D A B 
1992 C C,D D A 
1993 B C C,D D 
1994 A B C C,D 

Observers should note that in these years of sunspot maximum, daytime observations at 327 MHz are unlikely to be successful 
in the smaller configurations because of solar interference and in the larger configurations because of a disturbed ionosphere. 
In particular, only the most urgent D configuration observations near lh RA should be considered. A configuration 
observations near 10b RA will also be difficult. 

B. G. CLARK 

REMOTE OBSERVING WITH THE VLA 

If you have observing time scheduled on the VLA and you 
plan to observe remotely, please contact Dave Wunker or 
Peggy Perley at least two weeks in advance of your 
observations. They will send you a short guide that 
explains how to obtain the latest copy of OBSERVE and 
where to send your observe  file when it is completed. 

Peggy and Dave can be reached at: analysts( 
(505) 835-7359. 

)nrao.edu or 

Don't leave the preparation for your observations to the 
last minute! 

D.O.S. WOOD 
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MACINTOSH TOOLS FOR VLA OBSERVERS 

I have written some Macintosh software tools that aid in 
planning VLA observations and the preparation of 
OBSERVE files. They can be obtained by contacting Doug 
Wood at (505) 835-7398 or dwood@nrao.edu. 

VLA PLANNER: These EXCEL worksheets help you 
prepare for VLA observations. Similar to Alan Bridle's 
VLAPLAN, VLA PLANNER predicts the outcome of a 
particular observation (e.g., primary and synthesized beam 
widths, signal-to-noise ratio in an image or individual 
channel map, etc.). VLA PLANNER also alerts you to 
potential problems (e.g., bandwidth or time smearing is too 
large, not enough spatial or spectral resolution, etc.) given 
a particular array and correlator configuration and the 
properties of your source. VLA PLANNER supports both 
continuum and spectral line observations and is easily 
updated as receiver systems improve. You must already 

have a copy of Microsoft Excel 1.5 or later to use these 
files. 

VLA CALIBRATOR CATALOG: Choosing calibrators 
by staring at pages of coordinates and calibrator properties 
can be a mind numbing experience. With this HyperCard 
stack you can pick calibrators graphically from a map of 
the sky (see screen shot). If you enter the coordinates of 
your source, its position is plotted on the sky map of the 
calibrators. Click on a nearby calibrator and its properties 
are quickly displayed along with its distance to your source. 
You can also search for calibrators by name and make 
notes in the data base for future reference. The calibrator 
catalog includes the most recent calibrator data, including 
the new P band calibrators. You will need HyperCard to 
use these stacks. 

D.O.S. WOOD 
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VLA OBSERVATIONS COORDINATED WITH FLIGHT EXPERIMENTS 

Appreciating the effort that is required to coordinate 
ground-based observations with rocket- or space-based 
experiments, the VLA Scheduling Committee requests that 
VLA proposals for coordination with time-flexible flight 
experiments include as one of the co-proposers someone 
who is also a co-investigator on the flight instrument team. 
Furthermore, the flight experiment co-investigator should 
be designated as the VLA proposal's contact person for 

scheduling purposes. Although this will certainly not 
guarantee that a successful mating of the ground-based and 
flight-based experiments will occur, we hope that the 
scheduling procedure will at least be less frustrating and 
time consuming. 

R. J. HAVLEN 
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ASTRONOMICAL DATA PRODUCTS AT THE AOC 

Computer-readable astronomical data products are 
important research tools. They are underutilized at the 
AOC due to a lack of information on what is available and 
how to use it. I have made an effort to remedy these 
problems by assembling information on data products at 
the AOC that resides on magetic tape, disks, CD-ROMs, 
or floppies. This information can be accessed via C. 
BignelTs VLA information system (VLAIS) described in 
the 1 October 1990 NRAO Newsletter. Once into VLAIS, 
ask for menu GEN for general information and then for 
menu ADP for astronomical data products. The ADP IS 
names are prefaced with an "I" if the data product involves 
images and an "L" if the data product involves lists of 
galaxies, radio sources, etc. Below is a summary of data 
products documented to date. AOC visitors and staff are 

encouraged both to use these data products and to provide 
me with information on any other data products they 
would like to see added. 

I20CM FITS Images from NRAO 20 cm Sky Surveys 
I6CM FITS Images from NRAO 6 cm Sky Survey 
LESO ESO-Uppsala Catalog 
LMG MIT-Green Bank 6 cm Surveys 
LNBG Nearby Galaxy Catalog 
LUGC Uppsala General Catalog 
L6CM Sources Extracted from NRAO 6 cm Sky 

Survey 
LEINST Einstein Observatory Astrophysical Databases 
LHSTGSC Hubble Space Telescope Guide Star Catalog 

J. M. WROBEL 

SOME COMMENTS ON THE NEW SPECTRAL LINE CORRELATOR MODES 

The introduction of the "4 mode" when doing spectral line 
work with the VLA has introduced a whole new range of 
possible observing strategies. In particular the following 
configuration has proven to be popular, i.e., to tune one IF 
pair, AC, to one central frequency (or velocity) and the 
other IF pair, BD, to a frequency which is offset. This 
offset can have any value as long as the second frequency 
falls within the same observing band (e.g., L-band) as the 
first one. This arrangement is useful when measuring, for 
example, two of the lines of OH in both polarizations, 
right-hand circularly polarized for IFs A and B, and left- 
hand for C and D. The restriction that the IFs have to be 
tuned within the same observing band doesn't apply when 
observing in 4P or LP mode, in which situation the AC IFs 
are tuned to 4-m or 20-cm emission while the BD IFs are 
at P-band. 

An alternative use of the "4 mode" is to have the two bands 
partially overlap. In that case one can gain typically a 
factor of two in frequency resolution while preserving an 
adequate frequency coverage. When observing in this 
mode it is important to do a proper bandpass calibration 
to ensure a seamless match when combining the data from 
both bands. Autocorrelation normalization corrects only for 
a variation in gain across the spectrum and doesn't correct 
for a phase drift across the band which would likely 
produce a mismatch where the two bands overlap. 
Experience to date has shown that when doing a careful 
flux and bandpass calibration both bands can be made to 
match up correctly. 

Typically an overall spectral dynamic range of 500:1 can be 
achieved at L-band without having to resort to any special 
observing strategies. 

It is possible to specify a wide bandwidth for IFs A and C 
(e.g., 6.125 MHz) to cover the redshifts of several galaxies 
in a cluster within the primary beam of the VLA, while IFs 
B and D use a higher velocity resolution over a narrower 
bandwidth (e.g., 1.56 MHz) to focus on one cluster 
member. Although it is even possible to mix different 
bandwidths within one IF (IFs A and C, for example), this 
is in general NOT recommended. The main reason is that 
in that case the fringe rate is calculated with the wrong 
frequency for IFs B and C (IFs A and D are correct). The 
frequency error amounts to half the difference in 
bandwidths. For example, when observing IF A with a 
1.56 MHz bandwidth and IF C with a 3.125 MHz 
bandwidth, the frequency used in calculating the fringe rate 
is in error by 0.758 MHz. This effect can cause 
decorrelation within an integration period when dealing 
with long baselines and/or large differences in bandwidth. 
At best it causes phase winding in one of the IFs involved 
which would need frequent observations of a phase 
reference source and extra care during the calibration. 
Some test observations to check this effect have been 
performed, and a possible way to calibrate these data will 
be described in one of the next issues of the Newsletter. 

E. BRINKS 
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A CAVEAT WHEN USING AUTOCORRELATION NORMALIZATION 

It was recently discovered that there is some low level 
interference around 1414.9 MHz, and possibly at other 
locations within L-band, which is mostly incoherent. This 
means that this signal will not show up when inspecting a 
spectral line channel. It is present, however, in the 
autocorrelation spectrum and enters as such in the 
autocorrelation normalization. This effect can give rise to 
a spurious spectral feature. 

In general, doing a proper bandpass calibration by 
observing a strong calibrator is to be preferred over the 
autocorrelation method, especially as the latter corrects 
only for amplitude variations within the band. In any case, 
we suggest a careful inspection of the autocorrelation 
spectra which are recorded on tape together with the 
crosscorrelation data. 

E. BRINKS 

OBTAINING VLA ARCHIVE DATA 

The AIPS task FILLM can only read data taken with the 
modern VLA archive data format. Thus, VLA data taken 
prior to January 1, 1988, cannot be read by AIPS directly 
from the original archive tapes. Rather than construct a 
general suite of AIPS filling tasks to read the ten distinct 
revisions of data format covering the time range 1976 to 
1988, it was decided to construct a single program which 
will translate the old format data to the modern format. 
The added benefit of this approach is that the entire VLA 
archive (comprising over 12,000 tapes) can be rewritten to 
a modern high density medium, thus preserving the 
archive, and greatly reducing its volume. 

Members of the AOC computing and scientific staff are 
now in the process of confirming that the tape copying 
program works correctly.   At this time, we are confident 

that all continuum data taken after 28 June 1976 can be 
correctly translated. Note, however, that we cannot 
guarantee that the archive tape can be read. Some 
deterioration of the original tapes has been noted, and a 
very few tapes have proven to be difficult or impossible to 
read. The confirmation process for spectral line data has 
just begun. At this time, we can only state that data taken 
in spectral line mode since March 1986 can be correctly 
translated. 

Users may obtain a copy of translated data by contacting 
the data analysts at the AOC. The export medium may be 
either the standard 1/2 inch computer tape, or an Exabyte 
tape. 

R. A. PERLEY 

SPECTRA: A WORKSTATION FOR SPECTRAL LINE OBSERVERS 

A SUN SPARCstation 1, called SPECTRA, has been 
installed at the AOC (in the old VAX 3 room) for use by 
spectral line observers. Because spectral line data 
reduction and analysis puts unusual demands on computing 
resources, SPECTRA includes a large color display and 
three hard disks, two with -525 MB and one with -200 
MB of free space. The disks are mounted locally to 
improve performance and they are large enough to 
accommodate most spectral line projects. Time on 
SPECTRA is being managed in an experiment to achieve 
the greatest data throughput for spectral line projects on 
a small workstation. Only two users are allowed on the 
machine at one time. A "primary user" has complete 
control over all resources (CPU, disk space, monitor, etc.) 
while a "secondary user" is allowed to use SPECTRA only 

in cooperation with the primary user. One can sign-up as 
primary or secondary user for at most seven days. At the 
end of this time all disk space must be released. Although 
this may seem inconvenient, most users have found that 
the spacious disks, "hassle free" environment, and personal 
control over the CPU is a significant advantage. Our 
experience suggests that even though SPECTRA has much 
less horsepower than a C-l, a typical project is completed 
in about the same time on SPECTRA as on a fully loaded 
C-l. If you would like to use SPECTRA on your next visit 
to the AOC, contact Doug Wood (505) 835-7398 or 
dwood@nrao.edu at least two weeks, but no more than 
one month, in advance of your visit. 

D.O.S. WOOD 
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VLBI HARDWARE AT THE VLA 

The old Mklll tape recorder at the VLA was replaced with 
a new VLBA tape recorder and VME control computer in 
October 1990, and fringes were successfully obtained. The 
hybrid system consists of the Mklll video converters and 
formatter controlled by the HP1000 computer and the 
VLBA recorder controlled by the VME computer. The 
much longer recording times possible allow the regular 
VLA operator to change Mklll tapes, but the Mklll 
observer should allow fifteen minutes at the beginning of 

the observations and ten minutes for each tape change so 
that the operator has sufficient time for setup, changing 
tapes, and carefully cleaning the recorder heads. 

During 1990 infrequent, intermittent problems occurred 
with the Mkll formatter and/or recorder at the VLA. 
These problems are under investigation. 

P. C. CRANE 

12-METER TELESCOPE 

PROGRESS REPORT FROM THE 12-M TELESCOPE 

The 12-m staff is making several major upgrades to 
receiver hardware and to telescope software systems this 
year. We have had our share of difficulties this autumn, 
but the year has ended on a high note: both the new 
1.3 mm SIS receiver and the new control system are now 
operating well. 

The Control System. The new control system (CACTUS) 
is based on the distributed processing concept in which 
separate microprocessors perform specific tasks, such as 
telescope movement or data acquisition. The software is 
written in modern, portable code, and is designed to run 
on modern hardware. We expect this system to have the 
power and flexibility to provide the desired observing 
modes and handle the fast data-rates afforded by modern 
hardware, e.g., multibeam receivers and large 
spectrometers. 

CACTUS was installed in September and released to 
observers in October. We, and the first few observers, 
experienced some painful initial difficulties. In hindsight, 
the system needed another two or three weeks of 
debugging. We apologize to the first few observers and 
thank them for their forbearance. We are pleased that the 
system is now performing reliably. We are already 
accruing the benefits of the new system, particularly in the 
areas of enhanced observing procedures and in better error 
checking. The staff is continuing to work hard on further 
improvements, including better system efficiency and more 
flexible observing routines. 

We have just obtained the loan of a new VAXstation 3100 
computer from the Charlottesville AIPS group for use with 
data analysis at the 12-m. This should speed up data 
analysis at the telescope considerably while removing load 
on the control computer. 

The 1.3 mm SIS Receiver. The 1.3 mm SIS receiver is 
now performing to our high expectations, although it got 
off to a bad start. When the receiver was installed in late 
October, we found it to have poor optical coupling to the 
telescope and higher system temperatures than expected 
from laboratory measurements. Solution to the problems 
was given the highest priority and a number of observing 
runs requiring the receiver were postponed. After an array 
of painstaking experiments in the lab, the problems were 
identified and corrected. The receiver now has excellent 
coupling to the telescope and receiver noise temperatures 
of -100 K (DSB). T^-scale system temperatures in the 
750 K range have been achieved already at 230 GHz 
during good, although not spectacular, weather. This 
performance meets our original expectations. 

The new 1.3 mm SIS receiver has two orthogonal 
polarization channels and operates in a double sideband 
mode. Nominally, it tunes from 200-250 GHz, although 
indications are that it may have reasonable performance at 
somewhat higher frequencies (contact the staff for the 
most recent information on higher frequencies). 

D. T. EMERSON, P. R. JEWELL 
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GREEN BANK 

NEW SPECTRAL LINE DATA ANALYSIS SOFTWARE FOR THE 140-FT TELESCOPE 

Starting in January 1991, spectral line observers using the 
140-ft telescope will be able to use a new data analysis 
system tentatively named UniPOPS. 

The UniPOPS system is an amalgamation and extension of 
the programs presently running in Green Bank and Tucson 
with some major improvements to their user interfaces. 
Although UniPOPS has many new capabilities, our 
emphasis has been on making it easy to learn and use. 
The new system fully exploits the windowing facilities of 
modern workstations. Our goal for the next few months is 
to provide the same software to users of the 12-m 
telescope, as well as to upgrade our continuum analysis 
software. Eventually we will distribute the software to 
interested outside users and institutions but, due to the 
limited size of the team working on the project, we will not 

be able to provide as much support to outside users as we 
would like. A future newsletter article will describe the 
hardware that will be able to run the distributed version of 
the software. 

During the period of transition Green Bank observers will 
have a choice of whether to use the older program (POPS) 
or the new one (UniPOPS). We will phase out support for 
the old system as soon as we have eliminated most of the 
bugs in the new programs, probably within six months. 
Note that old data, which observers may have in any of the 
formats Green Bank has been distributing over the last few 
years, can be easily fed into the new programs. 

R. J. MADDALENA 

EVERY AUTOCORRELATOR NEEDS A HOME 

Since the demise of the 300-ft telescope, the autocorrelator 
that served as its spectral line back-end has stood idle. 
The possibility of using it again in Green Bank is remote. 
As a result, NRAO would like to announce its availability 
to the astronomical community. 

The Model III Correlator has 384 channels which may be 
broken up into 1, 2, or 4 banks. Analysis bandwidths of 
10 MHz and all binary submultiples to 39 kHz are 
available.   Electronics Division Internal Report No. 125, 

available at the libraries of many institutions, contains a 
detailed description. 

For technical information, call Rich Lacasse in Green 
Bank. For information regarding property transfer, call 
Richard Fleming in Green Bank. Requests for the 
correlator will be received and evaluated over the next four 
months, and a decision made on its disposal by June 4, 
1991. 

R. J. LACASSE 

IRAF IN GREEN BANK 

The NOAO Image Reduction and Analysis Facility 
package is available in Green Bank on the SUN 
workstations with connections to a 6250 bpi tape drive and 
a Postscript printer. As time permits, I am maintaining the 
software and documentation for my own interests, but, on 
an informal basis, I will be happy to assist anyone who 
wants to use IRAF. The current version is 2.9. Using 
IRAFs C binding facility, I have built an input path for 

spectral processor data, and I am experimenting with a few 
special purpose routines within IRAF for things like pulse 
dedispersion and interference excision. To inquire about 
the status of these routines or the use of IRAF on spectral 
processor data, my e-mail address is rfisher@nrao.edu. 

J. R. FISHER 
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IN GENERAL 

THE MILLIMETER ARRAY 

The Millimeter Array (MMA) proposal, submitted by AUI 
to the NSF at the end of last summer, is being reviewed by 
the Astronomy Division. Vern Pankonin is organizing the 
review process for the Division; it will take several forms. 
First, the proposal will be, or has been, mailed for review 
to 15-20 astronomers chosen to represent a broad cross 
section of scientific interests. The intent is to solicit 
comments on the MMA not just from potential users of 
the instrument but also from those whose scientific 
research stands to benefit from the anticipated MMA 
observational data. Second, a "site visit" will be held in 
early spring at which a group of astronomers will review 
both the written proposal and oral presentations on the 
MMA given by those involved in the early design work on 
the array. Finally, in late spring the Astronomy Division, 
in consultation with the AST Advisory Committee, will 
formulate a recommendation on how to proceed with the 
MMA. 

Meanwhile, work on the array continues in a number of 
areas. The specific planning for activities in 1991 and 
throughout the early years of the project will be reviewed 
and refined at a MMA meeting to be held in Tucson on 
January 6 and 7,1991. At this meeting and throughout the 
detailed planning phase of the instrument, the active 
involvement of all those interested in the solution of the 
technical/scientific problems faced by the MMA is both 
needed and appreciated. 

Summary reports of the continuing activities on the MMA 
will be included in the quarterly MMA newsletter. If you 
are not now on the mailing list for the MMA newsletter 
but would like to be, let me know. 

R. L. BROWN 

STATUS OF THE SOFTWARE ADVISORY GROUP 

The NRAO Software Advisory Group (SWAG) held its 
second meeting on August 1-3, 1990. At that meeting we 
had extensive discussions on possible future strategies for 
NRAO software development. Following three days of 
intensive discussion preceded by many months of 
exchanging electronic mail, we decided to issue a final 
report outlining a recommended strategy for the next five 
years. The principal recommendation was that NRAO 
institute a cross-observatory initiative in data analysis 
software. There are two goals: to produce a major 
augmentation in the capabilities of the AIPS, and to 
improve efficiency of use of Observatory manpower and 
hardware. Parts of the Observatory staff not currently 
involved in the AIPS project would become involved in the 
new initiative. We recommended that this new effort be 
under the control of a manager at the assistant director 
level, who would have ultimate responsibility for data 
analysis software and hardware, and who would coordinate 
with both operations and on-line computing at various 
NRAO telescopes and with project managers for new 
telescopes. This recommendation has been followed by the 
appointment of Geoff Croes as Assistant Director for 
Computing Systems at NRAO. 

As well as these long-term goals, we emphasized the 
importance of a number of on-going projects.    For ex¬ 

ample, the development of VLBA software inside the 
current AIPS. It is an essential part of our long-term 
strategy that these be completed as originally planned. In 
this same vein, we made three major additional comments 
in the area of single dish software. First, the UniPops 
project must be allocated sufficient resources to allow 
completion. Second, the Observatory should support use 
of external packages, both public domain and commercial. 
And, third, we encouraged the GBT project to make 
appropriate plans for its computing needs, in both 
hardware and software, as soon as possible. 

SWAG relied heavily upon input from the user community 
in the form of a survey conducted by Larry Rudnick. The 
information gleaned from this survey was very important in 
establishing priorities within our strategy. We would like 
to thank all those who responded to this survey. 

Since we now feel that our role is complete, the SWAG 
has disbanded. 

A copy of the full SWAG report is available from Tim 
Cornwell. 

T. J. CORNWELL 
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SUMMER STUDENT PROGRAM 

During summer 1990, twenty-one students came to the four 
NRAO sites to assist staff members in research under 
NRAO's summer student program. Applications for 
participation in the 1991 program are due 1 February, 
1991. Information and application forms were mailed 
during the fall soliciting applications for these 
assistantships. 

The majority of the assistantships will be offered to 
undergraduate students who are currently enrolled in U.S. 
undergraduate institutions, who will not receive their 
degrees before or during the summer of 1991, and who are 
permanent residents of the United States. A limited 
number of assistantships may be available for graduate 
students or students from non-U. S. institutions. The 
program offers an outstanding opportunity for students 
who are committed to a career in astronomy to gain 

experience in astronomical research, engineering of 
astronomical instruments, or astronomically-oriented 
computer programming. 

Full-time assistantships are available for a twelve-week 
period during May- September 1991. Deadline for receipt 
of application materials is February 1, 1991; notice of 
decisions will be sent by March 1, 1991. Forms should be 
available from Department Heads. They may also be 
obtained by writing to: 

National Radio Astronomy Observatory 
c/o Program Director, Summer Student Program 
Edgemont Road 
Charlottesville, VA 22903-2475 

H. A. WOOTTEN 
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