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GREEN BANK
GREEN BANK TELESCOPE CONSTRUCTION

The Structure

Alidade. The overall design has been approved. The 
detailed design and shop drawings of the upper two levels 
are about to be submitted to NRAO for approval. In the 
meantime, fabrication of the first four levels has 
proceeded.

The fabrication and trial assembly of the lower three levels 
of the alidade have been completed at the plant in Mexia, 
Texas. Now parts of the first and second levels have been 
shipped to Green Bank, where they are being inventoried 
and stored. The third level is being kept in Texas to serve 
as the platform for the trial assembly of the fourth, fifth, 
and sixth levels.

Tipping Structure. The RSI design of the tipping structure 
is being reviewed by NRAO. The amount of deformation 
under gravity, using assumptions about the panel stiffness, 
has been confirmed. Tests of the stiffness of the panel 
mounting, and of the actuator itself, will be completed 
soon, and the results will be used in a final estimate of the 
gravitational deflection.

Meanwhile, the NRAO review of the stress analysis has 
begun, and a first review of the pointing has been started. 
When these studies have been finished, probably in the 
next month, the verification of the static analysis will be 
finished. The dynamic analysis has begun. A complete 
model, including the tipping and alidade structures, will be 
generated, and the natural frequencies and mode shapes 
(eigen values and eigen vectors) will be obtained. The 
results will be used in the servo analysis.

Other Effort. The RSI design effort is now concentrated 
on certain of the associated features of the GBT structure. 
The designs of the prime focus feed boom, the prime focus 
positioning mechanism, the secondary reflector positioning 
mechanism, and the various buildings carried on the 
alidade are all in progress.

Work at the Site. The pintle bearing has now been set and 
grouted into position. Trial assemblies of selected portions 
of the splice plate and track have been made to ensure that 
the basic geometry is correct. Shipment of the last pieces 
of the track to the site will occur soon, and the installation 
of the track can begin. It is hoped that this work can be 
completed, and the track grouted, before the end of the 
year.

Assembly of the derrick crane has begun, and the structure 
is already some 90 feet above the ground. When 
completed it will be 180 feet high, and will have a boom of 
length 240 feet. The erection of the derrick crane will be 
completed this year. It is needed for the work on the 
higher stages of the alidade, beginning at level four. The 
erection of the alidade will also require two 15-ton fork 
lifts and a 165-ton crawler/crane. Since the alidade cannot 
be rotated until the azimuth truck assemblies are available 
in May 1993, mobile crane/lifts may be used in place of 
the derrick until that time.

At the moment, most of the pieces of the alidade are still 
in transit, so no assembly has been done. It is hoped to 
have the track in place before assembling the alidade in 
order to avoid conflict between the two activities. Should 
the track be delayed too long, it may be necessary to start 
the alidade anyway. Erection of the first levels will be 
done with the large tracked crane now employed in the 
erection of the derrick.

Active Surface and Pointing

There has been considerable recent progress in the 
development of the laser ranging system which will be used 
in the measurement of the active surface and of the 
telescope pointing. With the installation of the third 
rangefinder at the 100-foot level of the tower near the 
Interferometer Control Building, all hardware for a full- 
scale model of a portion of the GBT active surface is now 
in place. The computer which controls the rangefinders is
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installed, and has been used to locate in three dimensions 
nine retroreflectors that are located at the corners of the 
test panels. The panels are moved by actuators, and early 
tests have shown that the commanded panel motions agree 
closely with the movements measured by the rangefinders.

The next critical step is to make the software link between 
the computer controlling the panels and the one controlling 
the rangefinders. When the software has been completed, 
in the next few weeks, it will be possible to demonstrate a 
closed-loop active surface.

D. E. HOGG

GBT GREGORIAN RECEIVER STATUS

The table below summarizes the current status of the 
Gregorian receiver system for the GBT. There will be 
fifteen receivers to cover the frequency range from 1.15 to 
52 GHz. Lower frequencies will be observed from the 
prime focus. Each receiver will work well at its band edge, 
so there will be no frequency gaps. Receivers that cover 
8 GHz and above will use an IF system that will block- 
convert the entire front-end bandwidth to the 1-8 GHz 
range. The lower frequency receivers will use an IF system 
with a bandwidth of about 500 MHz. All receivers will be

dual polarization. Most receivers covering 12 GHz and 
above will have two feeds, separated by five to seven 
beamwidths, for beam switching or mapping. Each feed 
will still detect two polarizations, for a total of four RF 
signals in all.

All the receivers will be mounted on a turntable at the 
Gregorian focus and will be able to be switched into 
position in just a few minutes. The Gregorian receiver 
system is described further in GBT Memos No. 66 and 82.

Receiver Frequency
(GHz)

Dual Feed Rank Status 
(completion date)

1 1.15-1.73 No 1 Under development (September 1993)
2 1.73-2.60 No 4
3 2.60-3.95 No 3
4 3.95-5.85 No 2 Under development (November 1993)
5 5.85-8.20 No 3
6 8.00-10.0 No 2 Ordering parts (September 1993)
7 10.0-12.4 No 3
8 12.0-15.4 Yes 1 Ordering parts (May 1993)
9 15.4-18.0 No 4
10 18.0-22.0 Yes 2 Under construction (December 1992)
11 22.0-26.5 Yes 1 Under construction (December 1992)
12 26.5-33.0 Yes 3 (1994 ?)
13 33.0-40.0 Yes 3
14 40.0-45.5 Yes 1 (1994)
15 45.5-52.0 Yes 2 (1994)

F. J. LOCKMAN

STATUS OF OBSERVING WITH THE 140 FOOT TELESCOPE

Over the last year we have been able to reduce the backlog 
of proposals, so that I expect the sometimes long delay in 
getting proposals on the telescope can be reduced to an 
acceptable interval. There remains a commitment to the 
VLBI network, now superseded by the VLBA at least in 
this country, and there are in addition a number of 
ongoing pulsar programs that require regularly scheduled 
periods over time scales of years. But beyond these there

is the usual opportunity for the traditional kinds of 
observations. In addition, it is possible to now contemplate 
the scheduling of some proposals of longer duration than 
has been the past practice, assuming of course that they 
receive a favorable review from the referees.

D. E. HOGG
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140 FOOT TELESCOPE X-BAND HEMT RECEIVER

We have replaced one of the X-band upconverter-maser 
receivers (8.0-12.0 GHz) at the 140 Foot with a receiver 
using HEMT (high electron mobility transistor) amplifiers. 
The amplifiers were designed and built at the Central 
Development Lab by M. Pospieszalski, R. Bradley, and 
R. Harris.

Reliability of the HEMT system is superior to the 
upconverter-maser primarily because the Joule-Thompson 
third refrigeration stage is not required. Total power 
stability is also improved because the HEMT is less 
affected by cold station temperature, and there is no 
equivalent to maser ruby pumping effects. There is no RF 
tuning of the HEMT. A change in observing window 
requires only a change in local-osdllator frequency.

Noise temperature is about the same as at the upconverter 
center frequency of 9.5 GHz. However, the HEMT system 
noise temperature is more uniform over the full 8.0- 
12.0 GHz range so that average noise over the band is

lower by about 10 K. Receiver noise temperature at the 
feed aperture is measured at between 28 and 37 K. Noise 
increases to about 60 K at the band edges of 7.50 and 
12SO GHz.

A recent observing program at the 140 Foot using the 
beam-splitting optics permitted a side-by-side comparison 
of the upconverter-maser and HEMT receivers. Any 
difference in baseline structure in an autocorrelator 
bandwidth of 20 MHz was very slight, and spectral features 
were equivalent at a level of a few milli-kelvin. Spectral 
features were also similar whether the HEMT receiver IF 
to the control room was transmitted over RG-9 coaxial 
cable or fiber optic link.

We plan to have both Cassegrain receivers converted to 
the X-band HEMT amplifiers by the end of 1992.

C. BROCKWAY

VLBA/VLBI
SELECTED CONSTRUCTION ITEMS

STATIONS STILL UNDER CONSTRUCTION

St. Croix, VI - Antenna erection and electronic outfitting 
are complete. This site’s operability awaits only its 
permanent Internet connection through the Caribbean 
regional network, CRACIN, which had delays in obtaining 
its full complement of telephone lines at its new San Juan, 
PR, location,

Mauna Kea, H I - Antenna erection was completed in 
August, and painting is underway. The first phase of 
NRAO electrical and electronic outfitting of the control 
building has been completed. Operability of the Mauna 
Kea site is scheduled for May 1993, but could be delayed 
by severe winter weather.

CORRELATOR MOVE TO AOC

The correlator was moved from its development laboratory 
in Charlottesville to the Array Operations Center in 
Socorro. The move required little more than a month of 
down time, and integration and testing resumed in August. 
With much of the required mechanical and electrical work 
having been completed in advance, it was possible to install 
directly the five playback drives accompanying the 
correlator in their final positions in the wall between the

computer room and VLBA Operations area. Final cabling 
of these drives, plus an additional four, is expected to be 
complete by the date of this Newsletter. These drives will 
be used in attempting the next planned milestone: 
successful correlation of observations from all nine 
completed VLBA stations.

Since the resumption of work on the correlator, major 
progress has been achieved toward completion of the full 
data path through the system. Along the entire primary 
data path, the parallel data-validity signals have been 
connected and their functionality verified. In the 
correlator’s backend, the digital output filter—the final 
module in the data path*—has been installed and integrated 
into the system, and software to drive the filter is nearly 
complete. Long-standing difficulties with the disk drives 
and file system which buffer the archive output are 
believed to be resolved. The full complement of DAT and 
Exabyte tape drives for the archive and distribution 
subsystems has been received. Checkout of the many 
operating modes of the correlator and, especially, the 
playback interface continues. Enough modes have been 
validated, however, that a usable subset already is 
available.

K. J. STETTEN
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VLBA INFORMATION FOR PROPOSERS

The following four plain ASCII documents provide VLBA 
information for proposers of VLBA and VLBI Network 
projects:

1. VLBA Astronomical Readiness (astro): provides 
a one-page summary of the readiness of the 
VLBA antennas for astronomical observing, to be 
used in planning observations.

2. VLBA Construction Status (status): summarizes 
the current status of the VLBA construction 
project in compact form to keep interested 
members of the user community informed of 
progress in completion of the Array.

3. VLBA Specification Summary (specs): 
summarizes the essential specifications of the 
VLBA in a concise list for quick reference.

4. VLBA Observational Status Summary (obssum): 
provides information on antenna sites, antennas, 
frequencies, signal paths, recording formats, 
correlators, resolutions (angular, time, and 
spectral), u-v plane coverage, baseline and image 
sensitivities, amplitude calibration, phase 
calibration and imaging, polarimetry, spectral line 
VLBI, astronomical readiness, proposals, 
preparation for observing, post-processing 
software, visiting the AOC, data archive and 
distribution, publication guidelines, and resource 
lists of software, documents, and key NRAO 
personnel who are available to assist the VLBA 
user community.

These documents are updated regularly. The astro and 
status documents are brief enough that their updates are 
distributed on the NRAO VLBI e-mail exploder. The 
length of the obssum and specs documents preclude e-mail 
distribution at updates; rather, abstracts of any major 
changes at updates are distributed on the exploder. 
Anyone wanting to be added to the NRAO VLBI exploder 
should send an appropriate mail message to 
"vlbi-request@nrao.edu."

The astro, status, specs, and obssum documents are 
available via anonymous-guest FTP under file names 
astro.vlba, status.vlba, specs.vlba, and obssum.vlba, 
respectively, in directory pub on host zia.aoc.nrao.edu 
[146.88.1.4], as well as through the VLA information 
system. A guide to the FTP facility is available on request 
from the undersigned.

Paper copies of the astro, status, and specs documents can 
be requested from Meri Stanley (mstanley@nrao.edu) at 
the AOC. Paper copies of the obssum document and its 
updates will be mailed to everyone on the VLA/VLBA 
master address list, once we are sure this list contains 
those formerly on the U.S. VLBI Network Call for 
Proposals mailing list. If you want a paper copy of the 
obssum document but do not receive one by the end of 
October, then request one from Meri Stanley. She also 
will add you to the master list so you will automatically 
receive printed updates.

J. M. WROBEL and J. D. ROMNEY

VLBI NETWORK CALL FOR PROPOSALS

Proposals for VLBI network observing are handled by the NRAO. In particular^the network sessions for 1993 are expected 
to be as follows:

Session

1
2
3
4

Dates

19 Feb to 11 Mar 
27 May to 17 Jun 
08 Sep to 29 Sep 
03 Nov to 24 Nov

Bands

3.6/13, 6, 50
1.3, 6, 18
1.3, 3.6/13, 6 
3.6/13, 18, 90

Proposal Deadline

1 Oct 1992 
1 Feb 1993 
1 Jun 1993
1 Jun 1993

It is recommended that proposers use a standard 
coversheet for their VLBI proposals. Fill-in-the-blanks 
ASCII forms and fill-in-the blanks TEX files (for those 
who have TEX support on their home computers) are 
available by anonymous FTP from sda.aoc.nrao.edu, 
directory /u/ftp/pub/vlbicover. Printed forms, for filling 
in by typewriter, are available on request from Meri 
Stanley, in Socorro.

Any proposal requesting two or more antennas in the 
European VLBI network constitutes a global proposal. 
Global proposals MUST reach both Networks’ Schedulers 
on or before the proposal deadline date; allow plenty of 
time for mailing. In general, FAX submissions of global 

-proposals will not be accepted.

mailto:vlbi-request@nrao.edu
mailto:mstanley@nrao.edu
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For global proposals, or those to the EVN alone, send 
proposals to:

R. Schwartz
Max Planck Institut fur Radioastronomie 
Auf dem Hugel 69 
D 5300 Bonn 1 
Germany

For proposals to the U.S. network, the VLBA only, or 
global proposals, send proposals to:

Director
National Radio Astronomy Observatory 
520 Edgemont Road 
Charlottesville, VA 22903-2475 
USA

B. G. CLARK

SUMMER SCHOOL ON VLBI TECHNIQUES AND THE VLBA IN 1993

The NRAO will hold a summer school in Socorro June 23 
- June 30,1993. Continuing the series of NRAO summer 
schools, this school will emphasize VLBI theory and 
techniques. In particular, we want to provide students and 
other future users with an opportunity to become familiar 
with the capabilities and user aspects of the VLBA. The 
program will include lectures and demonstrations by 
NRAO staff members and by several invited speakers from 
the VLBI community.

If you are interested in attending the school and would like 
to be included in our mailing list, we ask that you return 
the attached form. Registration details will be distributed 
this fall.

J. A. ZENSUS

NRAO SUMMER SCHOOL ON VLBI TECHNIQUES 

Socorro, 23-30 June, 1993 

Preliminary

____  I am definitely planning to attend

____  Include me on the mailing list

Name:____________________________ __ E-mail:_______________

Institution:_____________________________  Phone:_______________

Address:____  Fax:

Return to:

Terry Romero E-mail: tromero@nrao.edu
NRAO Summer School on VLBI Techniques Phone: (505) 835-7315
National Radio Astronomy Observatory Fax: (505) 835-7027
Post Office Box O 
Socorro, NM 87801-0387

mailto:tromero@nrao.edu
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VLA
VLA CONFIGURATION SCHEDULE

Configuration Starting date Ending date Proposal Deadline

A 23 Oct 1992 25 Jan 1993 01 Jun 1992
BnA 05 Feb 1993 23 Feb 1993 01 Oct 1992
B 26 Feb 1993 10 May 1993 01 Oct 1992
CnB 21 May 1993 07 Jun 1993 01 Feb 1993
C 11 Jun 1993 06 Sep 1993 01 Feb 1993
DnC 17 Sep 1993 04 Oct 1993 01 Jun 1993
D 08 Oct 1993 03 Jan 1994 01 Jun 1993

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

APPROXIMATE LONG-TERM SCHEDULE

Q1 Q2 Q3 Q4

1992 B,C C D A
1993 B B,C C D
1994 A B B,C C
1995 D A B B,C
1996 C D A B

Observers should note that some types of observations are 
significantly more difficult in daytime than at night. These 
include observations at 327 MHz (solar and other 
interference; disturbed ionosphere, especially at dawn), line 
observations at 18 and 21 cm (solar interference), 
polarization measurements at L band (uncertainty in 
ionospheric rotation measure), and observations at 2 cm 
and shorter wavelengths in B and A configurations 
(tropospheric phase variations, especially in summer).

COMPUTING

The summer has been a relatively quiet time for computing 
at the AOC, especially compared to the hectic pace of 
earlier months. As expected, the visualization and 
computing IBM RS/6000-560’s were installed and, after 
some initial hardware and software configuration problems, 
are now available to visitors and in-house staff with larger 
or more compute-intensive projects than can easily be done 
on a Sun. Reservation procedures for these are the same 
as for the reservable Sun SPARCstations and have been 
described in previous newsletters.

A shortage of SPARCstations was evident during the 
summer visitor rush; two additional fully-equipped IPXs 
have been ordered to meet more of the demand.

They should defer such observations for a configuration 
cycle to avoid such problems. The B configuration daytime 
will occur at about 23h RA, and the C configuration 
daytime will be about 8h RA.

Time will be allocated for the VLBA on intervals 
approximately corresponding to the VLA configurations 
from those proposals in hand at the corresponding VLA 
proposal deadline.

B. G. CLARK

AT NRAO-NM

We now have two working DAT tape drives (DDS format, 
no compression) with more planned for installation in the 
next couple of months. This medium is supported by AIPS, 
and visitors may now take data to their home institution, 
or have it sent to them, on 4 mm DAT tapes.

Current plans for the AOC Convexes are to turn one off 
around the end of 1992, and keep the other running until 
at least mid-1993. Maintenance prices on these machines 
are very high, and the C l models installed at the AOC are 
no longer powerful enough to compare favorably with the 
newer machines in terms of processing capacity and 
response time.

R. MILNER
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RUNNING OBSERVE ON WORKSTATIONS

With the proliferation of workstations, observers may wish 
to run Observe on a workstation. At the AOC, we have 
successfully run Observe on Sun workstations and an IBM 
RS/6000. Until a native X-windows version comes along, 
users must run Observe in xterm either with a keypad 
mapping specified in JCdefaults or by using keyboard, a 
program which does the keypad mapping. We have added 
to the Observe documentation a discussion about running 
Observe on your workstation. This document, 
workstation.doc, may be retrieved via anonymous ftp from 
zia.aoc.nrao.edu. It is found in pub/observe.

The current version of Observe is 3.11, dated September 
12,1992. It includes an updated calibrator list. Executables 
for Sun workstations and IBM RS/6000s may be retrieved 
via anonymous ftp from zia.aoc.nrao.edu in pub/observe. 
VMS users may obtain a copy via anonymous ftp from 
uvaxl.aoc.nrao.edu in [.pub.observe].

W. K. YOUNG

COMMUNICATING OUR ACHIEVEMENTS— 
PUBLIC RELATIONS FOR THE NRAO

In these times of intensified competition for research 
funds, it is in our interest to make sure that the scientific 
world and the public know about the work we’re doing. 
This includes ensuring that the astronomical community 
knows about our contributions to all specialties within 
astronomy, that the broader scientific community knows 
how important the NRAO is to astronomy, and that the 
public gets to share as much as possible in the intellectual 
excitement of new developments in our science.

Our public relations effort will take many forms, including 
press releases to professional and lay publications, displays 
at professional meetings, presentations to a variety of 
audiences, and evolving the scientific content of the visitor 
centers. The material we need for this effort will come 
from you, the staff and the observers using these facilities. 
Since most of the observing time by far is used by visiting 
observers, it is particularly important that we gain timely 
information about the scientific results obtained by our 
visitors.

We need your help to make the public relations effort a 
success, whether you are on the scientific, technical, or

computing staff, or particularly if you are a visiting 
observer. We are interested in results—astronomical 
results, computing achievements, engineering innovations, 
and scientific or engineering spinoffs to other disciplines. 
Images or graphics are always useful, and frequently will 
be the key to getting wide circulation for an item.

As the new technical writer at the AOC, I will be trying to 
visit with many of you in person to learn about your 
ongoing projects. Please, however, don’t hesitate to let me 
know when you have something you think might be 
interesting. Contact me at the AOC at (505) 835-7302 or 
by e-mail: dfinley@aoc.nrao.edu. If you’re not sure your 
item would be interesting to others, let me know 
anyway—you may be surprised at the interest you could 
generate. I will be concentrating on activities at NRAO- 
Socorro, but would like to help the public relations effort 
at all sites.

D. G. FINLEY

TRANSPORTATION OPTIONS

In addition to the Socorro Roadrunner Shuttle Service, 
which provides transportation between the Albuquerque 
airport and Socorro on a fixed schedule, the option of 
renting a car through the Dollar-Rent-A-Car agency is now 
available. The agency has agreed to provide Government 
rates of $26.00/day or $136.50/week. These rates can be 
obtained only if the reservation is made through the 
NRAO reservation system.

The Roadrunner Shuttle departs Socorro for the 
Albuquerque airport at 6 and 11 a.m. and 4 and 9 p.m. It 
departs the Albuquerque airport for Socorro at 7 a.m.,
2 p.m., 7 p.m., and midnight. The shuttle cost is $25 each 
way.

T. ROMERO

mailto:dfinley@aoc.nrao.edu
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VLA AND VLBA MEMORANDA

A listing of all the VLA and VLBA memoranda is now 
available electronically. The listings reside in the VLAIS 
public area. Each listing has a contact name as well as an 
e-mail address and phone number to be used in requesting

a specific memo. To get these listings, telnet to zia, then 
log on by typing <vlais>. The log on should be in lower 
case letters.

T. ROMERO

12 METER
SUMMER SHUTDOWN NEWS

Once again, we have had a busy and eventful summer 
shutdown period. Many improvements have been 
incorporated into telescope systems, but we’ve also had 
some serious problems. Detailed information follows.

Problems with the Dome. An inspection of the dome door 
drive mechanism by our own staff and by an outside 
consultant turned up some flaws that have required 
immediate repairs. The dome door opens and closes via 
sprocket and roller chain assemblies on the two arch 
beams. The sprockets and drive motors on each side are 
synchronized through a connecting axle. This axle has a 
telescoping mechanism that allows for small variations in 
the separation of the arch beams. The inspections 
revealed that the sprockets, which had been in use for 
about 25 years, had deteriorated seriously, and that the 
telescoping axle was not moving properly. The consultant 
recommended immediate replacement of the sprockets and 
the telescoping axle. Other parts of the dome structure 
also required attention. This project is well in hand, but 
the design, fabrication, and replacement work have 
lengthened the shutdown period significantly. We now 
plan to resume visitor observing in the latter part of 
October. We regret this delay; the staff is working 
diligently to put the telescope back on the air.

Spectrometer Upgrades. The IF filter modules of the 
Hybrid Spectrometer have been upgraded with "mil-spec" 
components that should make the modules more gain- 
stable and more resistant to failure. Work on the fully 
tunable IF section of the Hybrid Spectrometer is 
proceeding nicely and should be completed within the next 
few months. This enhancement will allow observers to 
center up to eight IF bands at independent frequencies, so 
long as they all fall within the front-end bandpass.

A project to make filter bank configuration faster and 
easier is also well-along. This project consists of the 
construction of an additional "switcher" unit that allows the 
routing of any two filter banks into the 512-channel 
multiplexor. This project will eventually lead to computer

automation of all filter bank setups. The 25 kHz spectrum 
expander, which has been superseded completely by the 
24 kHz mode of the Hybrid Spectrometer, has been 
removed from service.

Control Software Changes. A significant upgrade of the 
telescope control system has occurred this summer. The 
aim of these projects was to replace some old hardware, to 
modify some of the software modules in light of experience 
gained in the first two years of operation of the new 
control system, and to enhance the observing capabilities 
of the system. First, the Sun 3 used for control 
coordination has been replaced with a Sun SparcStation 
IPX. This change eliminated a piece of obsolete hardware 
and has also increased the speed of the system 
considerably. In addition, a data and control bus (GPIB) 
that was failure-prone in the past has been largely 
eliminated. Where it continues to exist to interface 
commercial instruments, it has been isolated so that it 
cannot hang up the rest of the system. The digital 
continuum backend and the computer that controls 
frequency synthesizers have been replaced with more 
flexible VxWorks systems.

In other software areas, the module that controls the 
execution of high-level observing procedures was rewritten 
to allow more flexibility and greater ease of use. In 
addition, the operator’s interface to the control system, 
which has used a screen system running under Sunview has 
been replaced with an X-windows interface. We expect to 
make this interface available to observers in the near 
future. We have also installed a "passive and active" field 
capability into the system so that an upcoming observation 
can be configured while the current observation is still in 
progress. In another project, we have developed a new 
real-time data monitoring system. On a dedicated 
workstation console, this system automatically displays the 
data from the last scan taken, automatically reduces 
pointing and focus observations, and can display auxiliary 
information such as site weather data and satellite weather 
images available over the network.



9 Newsletter No. 53
1 October 92

Several new observing procedures will be available this 
autumn. For example, a square-spiral mapping algorithm 
will be available for spectral line mapping. With this 
algorithm, one can start in the center of the mapping field 
and work outward rather than scanning in a raster fashion 
from the edge of the field. In addition, on-the-fly 
continuum mapping is now available. This technique 
greatly speeds up continuum mapping compared to the 
more traditional step and integrate mode, since no time is 
lost waiting for the telescope to settle into position. Actual 
telescope positions and time stamps are recorded 
rigorously every 100 millisec. Some work remains to be 
done on the analysis programs for on-the-fly data.

Analysis Software Change. As promised, UniPops is now 
the default analysis program at the 12 Meter for both 
spectral line and continuum data. Bob Garwood and Ron 
Maddalena have made numerous improvements to 
UniPops over the summer, many of which were to address 
comments specifically concerning the 12 Meter 
implementation. To ease the transition to UniPops, the 
local staff has constructed procedures that allow UniPops 
to operate with the same commands as VMS Pops. Of 
course, UniPops has many new capabilities and numerous 
bugs in old Pops have been fixed in UniPops.

Since the 12 Meter implementation of UniPops is now 
mature, the VMS Pops system is being phased out. We 
will continue to keep the VAX VMS workstation on line 
for VMS programs not yet ported to Unix, as long as the 
need is present and as long as we have the resources to 
support it.

The impending arrival of the upgraded 8-beam receiver has 
necessitated a minor change in the raw data format to 
rationalize the scan numbering conventions. Users who 
have their own programs to read the 12 Meter raw data 
files should consult with the staff about changes they will 
need to make.

RECEIVER

We still expect to have the 270-300 GHz SIS mixers 
installed in the 1 mm receiver package this fall. Observers 
are free to apply for observing time with these mixers. 
When these mixers are installed, the 12 Meter will have 
state-of-the-art SIS receivers covering the complete 
millimeter-wave band from 68 GHz to 300 GHz, excluding 
atmospheric stop bands. This is accomplished with 
separate receivers covering the A.3, 2, and 1 mm bands.

Antenna Improvements. The staff has installed a new 
spillover shield just behind the subreflector on the 
12 Meter. Radiation that passes beyond the edge of the 
subreflector that would have otherwise terminated at 
ambient temperature on telescope structures or on the 
ground is now reflected back onto the primary and then on 
the sky. This results in a lower system temperature since 
the sky has a lower radiation temperature than the 
telescope or ground. Tests of this system made at the 
beginning of summer shutdown indicate an improvement 
in the rear spillover and blockage efficiency, r\t, from 
~0.88 to -0.94 with the A.3 mm SIS receiver. 
Corresponding improvements in system temperature, and 
perhaps in standing wave suppression, are also anticipated.

The azimuth Inductosyn (angle resolver) mount and cable 
wrap assembly are being replaced in an effort to improve 
azimuth pointing. Over the last year or so, we have 
acquired evidence of hysteresis in azimuth pointing at the 
5-10 arcsec level. Other evidence suggested that the 
azimuth Inductosyn mount was being stressed and might be 
shifting slightly with respect to the floor of the telescope 
pedestal to which it is affixed. A new concrete pedestal 
and stainless steel mount has been laid in the pedestal. 
The old azimuth torque tube has been removed, and a new 
coupling shaft is being engineered. We are hopeful that 
these modifications will eliminate the azimuth hysteresis.

Physical Plant. One of the most serious sources of down
time last observing season resulted from site power outages 
and the failure of backup power systems to respond 
appropriately. Several steps have been taken this summer 
to improve this situation. First, we have installed a new 
200 kW diesel generator. Second, we have made a number 
of repairs and renovations to the site uninterruptible power 
system (UPS). As a final step, we have installed three 
5 kW UPS systems as a further backup for critical 
components such as the UT clocks. These small UPS’s are 
brand new, but were obtained as government surplus.

P. R. JEWELL

US UPDATE

Work on the upgraded 230 GHz, 8-beam SIS receiver has 
been slowed by the press of summer shutdown activities. 
Although we still hope to test the receiver on the telescope 
this spring, we doubt that it will be ready for observers 
until fall 1993. We ask that you hold your proposals for 
this receiver until we notify you in these pages.

P. R. JEWELL
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HOLOGRAPHY AND SURFACE RESETTING

At the end of July, we made new prime focus holography 
measurements of the 12 Meter Telescope surface, using 
the LES8 satellite at 38 GHz. This was a most successful 
holography session; the new "on-the-fly" observing 
technique increased the data acquisition efficiency, and the 
Lincoln Labs staff supplied us with exceptionally precise 
orbital data. Tucson staff had made significant 
improvements to the receiver and digital holography 
backend. We observed the satellite at night, in stable 
conditions, between elevations of 30 and 65 degrees, 
obtaining many complete holography maps. The maximum 
resolution obtained corresponds to about 10 cm on the 
surface of the 12 Meter Telescope. The quantity and 
quality of the data are the best we have ever achieved.

The data are still being analyzed in detail, although the 
first "quick-look" analysis confirms the quality of the data

and that the surface has been relatively stable since the last 
holographic measurement in 1990. A shaped sub-reflector 
is currently in use at the 12 Meter to compensate for the 
known distortions of the primary surface. Using the new 
holography data, we plan to readjust the primary surface 
of the telescope and replace the sub-reflector with the 
original, symmetric version. We had originally planned to 
reset the surface at the end of this summer shutdown. 
However, the unanticipated work with the dome door 
mechanism described above has already lengthened this 
shutdown period. We have, therefore, postponed the 
surface adjustment until next January. We anticipate a 
worthwhile increase in telescope efficiency above 200 GHz.

D. T. EMERSON

IN GENERAL
MILLIMETER ARRAY

In the last quarter we have been preparing a detailed 
response to the NSF Astronomy Division request for a 
plan to accomplish the research and development Work 
needed for the MMA. In September we submitted to the 
Astronomy Division the Millimeter Array Design and 
Development Plan. This document describes a four-year 
plan for the development that we intend to undertake for 
the MMA as a prelude to construction. The approach 
taken in this plan incorporates the following elements:

Technical alternatives will be evaluated in detail 
before a choice is made;
Prototypes will be constructed and thoroughly 
tested, so that reliability and functionality can be 
assessed. This includes both hardware and 
software prototypes;
A single baseline set of electronics will be 
constructed and tests will be made over a range of 
environmental conditions;
A prototype antenna will be designed and 
constructed so that the special demands of MMA 
operations can be evaluated and the antenna 
design refined;

Prototype software will be made available to users 
at an early stage so that it can evolve in response 
to informed criticism.

The Millimeter Array Joint Development Group will 
participate in this work.

The focus of the effort is clearly on development of the 
instrumentation presenting the greatest technical challenge 
to the MMA, namely the broadband tunerless SIS mixers; 
millimeter-wave HFET amplifiers; and high-precision, 
inexpensive, antennas. Prototype instruments in other 
areas will be constructed as well. Here the goal is not only 
to produce designs, but to develop techniques that will 
allow us to both construct the MMA instrumentation in a 
reproducible manner and to maintain it in the field with a 
minimum of intervention and effort.

We will be glad to provide copies of the MMA Design and 
Development Plan to those interested.

R. L. BROWN
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REVISED GUIDELINES FOR 1993 FOREIGN TELESCOPE TRAVEL FUNDS

The NRAO maintains for the NSF a modest program to 
reimburse some of the travel expense of astronomers from 
U.S. institutions who are making observations at foreign 
radio observatories. However, as many of our users are 
painfully aware, the $20k Foreign Telescope Travel Fund 
has been overwhelmed. It is now the case that requests 
made after February are rejected because all funds have 
been committed. In 1992 we made available an additional 
$10,000 which was given out in smaller, fixed amounts 
($500). The total 1992 funds allocated to this program 
represent a 200 percent increase from just four years ago.

To accommodate more observers, the 1993 Foreign 
Telescope Travel Fund will be alloted in increments of 
$700 (or the actual expense if that is smaller). We feel 
that this is the most equitable way to provide a wider 
distribution of funds within the community on a yearly 
basis. We are aware that realignments which do not 
provide more money merely redistribute the discomfort of 
those whose requests are refused! Nevertheless, as many 
observers have indicated that they have access to small 
amounts of travel support, it is our hope that the additional 
$700 from the NSF fund will be enough in most cases to 
make observations possible.

1993 JANSKY

Applications are now being accepted for 1993 postdoctoral 
Jansky Fellowships at the NRAO. Jansky Fellows 
formulate and carry out their research program either 
independently or in collaboration with others within the 
wide framework of interests of the Observatory. Minority 
applicants, female applicants, and applicants with research 
interests in the development of astronomical 
instrumentation and in image processing are especially 
encouraged.

The full NRAO observing, computational, and support 
facilities are made available to Jansky Fellows. The 
Fellowship also includes a travel budget, scientific page 
charge support, as well as vacation allowance, health 
insurance, moving allowance, and other benefits.

Appointments, which are available at any of the NRAO 
sites, are made for a term of two years and may be 
renewed for a third year. Stipends for 1993 will be 
approximately $32,500. Fellows must have received their 
Ph.D. prior to beginning the appointment. Preference will 
be given to recent Ph.D. recipients (1992 or 1993).

Rules regarding the distribution of this Fund remain 
similar otherwise. The NRAO reimburses for major travel 
expenses (not lodging or incidentals like cab fare) upon 
completion of an observing run, U.S. air carriers must be 
used. Trips for the purpose of doing one’s data-reduction 
after observing are also supported when the need for travel 
is clearly recognizable. To request funds, send 1) a cover 
letter explaining the need to travel; 2) a copy of the 
observing request; 3) a document from the foreign facility 
proving that observing time has been or will imminently be 
granted, to the Director’s Office at the NRAO in 
Charlottesville. We grant all requests which fall under the 
broad mandate of the Program until funds are exhausted, 
on a calendar year basis. Requests to borrow against the 
next year’s money are always refused, since funding is 
received on a year-to-year basis. Please be aware that a 
similar program exists at NOAO to support optical/IR 
work. For more information, call Harvey Liszt at 
804-296-0344.

R. L. BROWN AND H. S. LISZT

FELLOWSHIPS

Application may be made to:

Director
National Radio Astronomy Observatory 
520 Edgemont Road 
Charlottesville, VA 22903-2475

The application should include a curriculum vitae and a 
brief statement of the type of research activity to be 
undertaken at the NRAO. The applicant should have 
three letters of recommendation sent directly to the 
NRAO.

The application deadline is December l 5 , 1992. All letters 
of reference must be received by December 31,1992. The 
announcement of the Jansky Fellowship appointments will 
be made in compliance with the AAS resolution on 
uniform notification dates for postdoctoral appointments.

R. L. BROWN
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SUMMER STUDENTS

1992 Summer Student Program

The 1992 summer student program at NRAO has drawn to 
a close with 21 students returning to their schools from all 
four NRAO sites. As examples of the sorts of research 
students and their advisers undertake at the four NRAO 
sites, here is a short summary of the activities of several 
students.

Among the first of the summer students to arrive was 
Thomas E. Murphy, from Rice, who was to spend his 
twelve weeks working with Larry D’Addario on the 
Orbiting VLBI Earth Station project. His assignment was 
to study the pointing characteristics of the 45 ft antenna, 
with the goal of refining the model and in particular seeing 
how accurately refraction could be predicted from local 
meteorological data. Mr. Murphy learned to operate the 
telescope and take measurements with it. He made 
significant improvements in both the real-time control 
software and the off-line analysis software. He described 
his work in the memorandum "Pointing Accuracy of the 
45-foot Antenna." OVLBI-ES Memo No. 31, July 24,1992.

James Anderson came to Tucson from the University of 
Northern Iowa to work with W. Latter. There he wrote a 
computer program to fit emission line data from a number 
of S-type stars, part of a major millimeter wave survey for 
mass loss and chemistry of those evolved stars. Mr. 
Anderson helped to acquire and analyze some of this data 
at the NRAO 12 m telescope on Kitt Peak. In addition, he 
participated in the acquisition, reduction and analysis of 
near-infrared narrowband imaging of planetary and proto- 
planetary nebulae at the Steward Observatory 2.3 m 
telescope on Kitt Peak using the NICMOS camera.

Chris Rogers only had to walk across the grounds of the 
University of Virginia to work with Ed Fomalont at 
Charlottesville. Most of his work dealt with astrometry of 
CCD frames taken at Palomar Observatory by Jerry 
Kristian. He registered four CCD frames using the 
position of secondary stars from the Palomar Sky Survey 
and using secure radio positions from high quality radio- 
optical identifications. The optical to radio registration is 
about 03". He then measured the position and magnitude 
of all optical objects within about 10" of each of the 100 
radio sources in the field. Mr. Rogers also wrote the

astrometry program to do the CCD versus star or radio 
source position comparison.

This summer found Chris Depree, a graduate student from 
the University of North Carolina, working with Chris 
Carilli in Socorro, NM. The project entailed 
multifrequency VLA polarimetry of the prototype starburst 
galaxy NGC 253. One of the goals of the project is to use 
observations at many frequencies with matching resolutions 
to separate the thermal from the non-thermal emission. 
The result is an unobscured view of the distribution and 
rate of star formation in the galaxy. An Ap. J. Letter will 
appear describing some of this work this fall.

1993 Summer Student Program

Information and application forms have been mailed 
soliciting applications for research assistantships next 
summer. The majority of the assistantships will be offered 
to undergraduate students who are currently enrolled in 
U.S. undergraduate institutions and who will not receive 
their degrees before or during the summer of 1993.

A limited number of assitantships will be available for 
graduate students or students from non-U. S. institutions. 
In addition, we welcome graduate students to the summer 
student program who can participate with full or partial 
support from their home institution. The NRAO can cost- 
share in many cases. Graduate students interested in such 
an arrangement should apply for the NRAO program as 
described below and note specifically the cost-sharing split 
they would find most beneficial.

Owing to the large number of applicants, and the difficulty 
of distributing Materials among sites and across the 
continent, the deadline for receipt of application materials 
will be January 20,1993; notice of decisions will be sent by 
March 1, 1993. Forms are available from Department 
Heads or by writing to:

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

H. A. WOOTTEN
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PROPOSAL ACKNOWLEDGEMENT: 12 METER AND 140 FOOT TELESCOPES

On rare instances observing proposals submitted to the 
12 Meter and 140 Foot Telescopes are lost in the mail or 
otherwise never arrive at the Director’s office. Inevitably 
this leads to some aggravations. To avoid this happening 
in the future we have instituted a mechanism to assure the 
proposer that the proposal has been received.

Within about two weeks of the submission of your 
proposal, you should receive by return mail an acknowl

edgement of receipt of the proposal. If you do not receive 
such an acknowledgement within a reasonable time, please 
contact the Director’s office promptly. We recommend 
that you keep the acknowledgement form until the 
proposal is discharged—it is your assurance that the 
proposal was received and entered into the proposal queue.

R. L. BROWN

JANSKY LECTURE DATES

Professor Irwin I. Shapiro will give the 1992 Jansky Lecture 
in Charlottesville on November 17 instead of October 27 
as previously announced. Professor, Shapiro of Harvard 
University and the Center for Astrophysics will deliver his 
lecture, titled "Reckoning the Size of the Universe Through

Gravitational Lenses," at 8 p.m. in Gilmer Hall auditorium 
on the Grounds of the University of Virginia. His lecture 
in Socorro will be on February 9, 1993.

P. A. VANDEN BOUT
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