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It's finally our turn!  This is the first of what will 
FHll'^ri^ll        ^e l:)i~mont^ly issues of the NRAO Newsletter, designed 
L.VJIIVJI lal        primarily to provide a wide distribution of technical and 

operational information to the NRAO users, would-be users, 
and NRAO staff (often the last to know).  Although patterned after the successful 
newsletters of KPNO and CTIO, we hope our version will establish a character all its own. 
Many of the items of interest are strongly site-oriented.  Assisting me in seeking out the 
burning issues are Steve Spangler at the VLA, Rick Fisher at Green Bank, Mark Gordon at 
Tucson, and Bob Havlen at Charlottesville.  We will be happy to consider items and 
suggestions by our readership.  In order to converge to a slowly evolving mailing list, we 
encourage you to use the subscription request on the back page. 

Barry Turner 

In General 
    STATUS OF THE 25-METER MILLIMETER TELESCOPE   

Initial funding for the 25-meter telescope was included in the fiscal 1982 Carter 
budget.  The current administration, in an attempt to reduce the federal budget deficit, 
removed this item from the NSF budget.  The exact wording of this action is:  "In addition, 
all new programs proposed in the 1982 [NSF] budget, such as university laboratory 
modernization grants and the 25-meter telescope would be deferred for future 
consideration." A similar action was taken in 1981, when the 25-meter also appeared in the 
President's budget.  Although the fiscal climate for 1983 is highly uncertain, we expect 
that the NSF will resubmit a request for 25-meter funding for inclusion in the FY 1983 
budget.  The attitude within OMB for such new starts is unknown at the present. The budget 
for FY 1983 will be submitted to the Congress in January 1982. 

Bill Home is the project manager for the 25-meter telescope; he is overseeing a 
continuing program of construction design and analysis.  Discussions with the University of 
Hawaii as regards the details of siting the telescope on Mauna Kea are also continuing. 

M. S. Roberts 

NRAO INTERNAL SYMPOSIUM ON CURRENT RESEARCH 

The NRAO holds an internal symposium on current research roughly every six months. 
The 26th such symposium was held on May 29, 1981 at Charlottesville.  Scientists and 
engineers from all NRAO sites attended and gave papers, which numbered 22 in all.  There 
were seven papers on Instrumentation and Techniques, four on Galactic and Stellar Radio 
Astronomy, four on Galaxies and Clusters of Galaxies, and seven on Extragalactic Radio 
Sources.  In addition to NRAO people, the Symposium was attended by our colleagues from the 
University of Virginia, and the odd visitor. 

The Editor 

The NRAO NEWSLETTER is published bi-monthly by the National Radio Astronomy Observatory3 

Edgemont Road,  Charlottesville,   Virginia    22901.    NRAO is operated by Associated 
Universities3 Inc.    under contract with the National Science Foundation. 
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NRAO USERS' COMMITTEE MEETING 

The current Users' Committee, 32 members strong, met in Charlottesville, 21 May 1981 
The agenda of the meeting follows. 

1. Opening Remarks (M. S. Roberts) 

2. VLA (R. Ekers; C. Bignell; E. Fomalont) 
Operations report 
Function of data analysis and future remote observing 
Hardware development 
Summer computer upgrade 
Other computer developments 
AIPS and map processing 
Proposal review process 

3. Green Bank (J. R. Fisher; R. Lacasse) 
Operations report 
Computer software changes and problems 
Extension of the USNO interferometer 
Electronics 

4. Tucson (M. Gordon; J. Payne; H. Hvatum) 
Operations report 
Continued support of FORTH? 
Plan for resurfacing the 36-foot telescope 
Near term support of 1 mm receivers 
Electronics 

5. Electronics Development (M. Balister; S. Weinreb; J. Payne) 
Central development lab 
Front-end box status report 

6. VLSI Developments (H. Hvatum; R. C. Walker) 
Charlottesville processor upgrades 
Maser for the VLA 
Next generation correlators 

7. Future Developments in Major Radio Astronomical Instrumentation 
(R. Ekers; M.'Roberts; K. Kellermann) 
New frequencies for the VLA 
Additional VLA outrigger antennas 
Millimeter-wave telescope 
VLB dedicated array 

8. Multi-frequency-Multi-telescope Monitoring of Variable Sources 
(R. Havlen) 

Amplification of many of these items appears in this and coming issues of the 
Newsletter. 

The Editor 
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NRAO VISITING COMMITTEE 

The NRAO Visiting Committee is appointed by the AUI Board of Trustees and formally 
reports to the AUI Board on an annual basis.  Its function is to review the performance of 
the Observatory and advise the Trustees on how well it is carrying out its function as a 
national center, the quality of the scientific work, and the adequacy of its 
instrumentation and facilities. 

The current Committee, chaired by J. M. Moran, met on April 6, 7, and 8 in 
Charlottesville.  The current membership of the Committee (final year of service in 
parentheses) is: 

A. M. Boesgaard (1983) University of Hawaii 
P. P. Kronberg (1982) University of Toronto, Canada 
R. B. Leighton (1982) California Institute of Technology 
J. M. Moran (1981) Smithsonian Astrophysical Laboratory 
J. P. ©striker (1981) Princeton University 
I. I. Shapiro (1984) Massachusetts Institute of Technology 
J. H. Taylor (1983) University of -Massachusetts 
P. A. Vanden Bout (1984) University of Texas 

The Chairperson for the 1982 meeting will be Phil Kronberg. 

R. J. Havlen 

VLA 
VLA CONFIGURATIONS FOR 1981 

The dates for the VLA configuration changes for 1981 have now been fixed as follows: 
May 7 - Reconfiguration to B array completed 
August 19 - Start reconfiguration to D 
September 4       - Complete rieconfiguration to D 
October 5 - Start reconfiguration to C 
October 16        - Complete reconfiguration to C 
December or January - Reconfiguration to A 

Submission deadlines for corresponding proposals are: 
B configuration - already passed 
D configuration - already passed 
C configuration - July 15 
A configuration - October 15 and January 15 

Time in the D array has been kept relatively short this year as we expect problems 
from cross-talk and shadowing which we hope to solve before the next observation in D 
configuration.  We also have inadequate software to support a lot of line observations in 
this period. 

Observations are now routinely scheduled during reconfiguration changes and users are 
encouraged to indicate if they can (or prefer) use of these mixed configurations.  The 
array is now up for observations and tests all the time and a separate item describes the 
use of non-computer intensive time.  This policy will continue into the third quarter of 
1981, though hopefully the amount of time needed to avoid computer saturation should be 
decreasing. 

R. D. Ekers, B. Clark 
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NON-COMPUTER-INTENSIVE USE OF VLA 

In order to provide round-the-clock monitoring of the VLA and to prepare for the 
transition to full time observing, we have kept the array up continuously since the second 
quarter this year. 

In addition to the normally scheduled observing time, which is still limited by the 
present computer capacity, and the necessary software and hardware development time, there 
will be times when the array is available for any use which does not significantly affect 
the off-line computer load.  This time is mainly available at night (MST 20:30 - 7:30) and 
could be used for the following types of observation: 

1. VLB using one or a phased set of antennae. 
2. Spectral line using a phased set of antennae. 
3. Any observation in which the user can take away the Modcomp tapes and do all 

subsequent reduction using his own resources.  (e.g., by using the old 
Charlottesville 360 software package). 

4. Line observation of point sources with known positions (so that on-line 
integration time can be increased to 5 or 10 minutes). 

5. Monitor observation in which the observer needs only to reduce a small fraction of 
the data recorded on tape by the Modcomp.  (Of course the decision of which data 
to reduce has to be possible without VLA reduction!) 

6. Continuum observations requiring a very small subarray of antennae. 

Anyone who wishes to take advantage of this approach should write a proposal in the 
usual way, clearly indicating that the request is for non-computer use of the VLA. 
Although these proposals will be included,in tfre refereeing process, judgment of 
feasibility and impact on VLA observations will be made by the VLA staff.  It is also 
possible that these observations will be scheduled outside of the normal quarter 
evaluations to take advantage of the limited period of time for which this observing mode 
is useful. 

R. D. Ekers, B. Clark 

SCHEDULING STATISTICS FOR 1981 APRIL 

The array officially went into full operation April 1, although it was actually manned 
around the clock beginning in the last week of 1981 January. 

Astronomical observations for April were scheduled for 63 percent of the time, with 
the remaining 37 percent devoted to tests (software, hardware and astronomical). 
Approximately 15 percent of the observing time is devoted to spectral line observing.  The 
reduced amount of astronomical observing time will continue until software development has 
progressed far enough to handle a greater data rate of increased observing. The downtime 
during full time operation for April was approximately 5.4 percent. 

Carl Bignell 

POINTING PROBLEMS 

Thermal deformation of the telescope structure can cause pointing errors of up to 
1 arc min during periods of direct sun illumination.  To understand this problem antennas 
6, 17 and 22 have been equipped with electronic tiltmeters and temperature sensors. The 
pedestal and yoke structures of antenna 22 are being coated with insulation to test this 
approach as a possible solution for all antennas.  Antenna 22 should be ready for testing 
in July 1981. 

Peter Napier 
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VLA VISITOR CENTER 

With the assistance of New Mexico's Senior U.S. Senator, Pete Domenici, and our local 
representatives to the State Legislature, Joe Fidel and Jim Martin, a bill passed the New 
Mexico Legislature authorizing a visitors center for the VLA. 

The bill has been signed by Governor Bruce King and a transfer to the State of a small 
tract of land south of the control building is now in progress. 

Drawings of a floor plan and design details are in preparation and we are gathering 
information on video systems. Meetings have been held with state agencies who have offered 
to assist with exhibit planning.  We are hoping to complete the facility in November or 
December of this year. 

D. Swann 

VLA SPECTRAL LINE SYSTEM WORKSHOP 

Following the NRAO Users' Committee meeting on May 21, 1981, in Charlottesville, a 
workshop was organized on the VLA Spectral Line System on Friday morning. May 22.  Its main 
purpose was to inform the users' community on the present and future capabilities of the 
system. 

Jacqueline van Gorkom discussed the various problems encountered in calibrating the 
bandpass shapes. 

Arnold Rots gave a review of the present status of the system, discussing the present 
options and constraints for observing, as well as reduction procedures and the available 
software.  The present system capabilities were illustrated by eight posters displaying 
results obtained during the last year. 

Ron Ekers reviewed the current plans for future development.  Until the end of the 
summer there will be no change in the situation.  By the end of the year, when continuum 
data are flowing into the "pipeline", more priority can be given to spectral line software; 
also, more spectral line software should then be available in AIPS for post-processing. 
Depending on the operation of the continuum "pipeline" system, in the second half of 1982 
a more definitive spectral line system could gradually become operational. 

Ed Fomalont talked about post-processing of VLA data with the AIPS system, which at 
the present time still has a very limited spectral line capability, and Ron Ekers showed 
some examples of specialized spectral line data processing techniques from Groningen's 
GIPSY system. 

Prospective users should obtain "A Short Guide for VLA Spectral Line Observers" from 
Arnold Rots at the VLA site. 

Arnold Rots 
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GENERAL VLA INFORMATION 

General or specific information about various aspects of VLA Operation can be obtained 
by contacting the following people (the VLA switchboard number is 505-772-4011): 

VSQ Room Reservations E. Rigby 
Documentation Copies D. Larkin 
Observing Program Queries B. Clark, R. Ekers 
Spectral Line Observing A. Rots, J. van Gorkom 
Continuum Observing J. Basart, R. Sramek, R. Perley 
Polarization Observing C. Bignell 
VLBI Observing B. Clark, P. Napier 
Solar Observing J. Basart 
Public Relations D. Swann 
General Information C. Bignell 

Carl Bignell 

Green Bank 
GREEN BANK TELESCOPE SCHEDULING BACKLOG 

As of the beginning of June 1981, enough proposals have been received to fill the 
140-foot schedule through about August 1982 including VLBI network time but not including 
extensive calibration or telescope downtime for modifications.  The 300-foot could be 
scheduled through about May 1982. 

Rick Fisher 

CASSEGRAIN 140-F00T GAIN CURVE ASYMMETRY 

In April 1980, the prime focus receiver and subreflector "Sterling" mount on the 
140-foot telescope was shifted laterally to correct a long-standing asymmetry in the 
aperture efficiency curve which caused the peak efficiency to be about 2^ east of the 
meridian.  The modification brought the peak efficiency very close to the meridian for the 
original 22 GHz maser located at position angle 292?5 on the cassegrain feed ring. After 
the new 5 to 25 GHz maser/upconverter system was installed at position angle 22?5, it was 
discovered that the peak efficiency had moved about 2h to the west, the cause of which was 
later traced to an eccentricity in the subreflector rotation axis.  At the beginning of 
July 1981 the Sterling mount will be moved again, and the subreflector will be shifted so 
that its rotation axis is concentric with the rotation axis of the mount.  If you used the 
140-foot within the last 18 months, make sure that you are using an efficiency calibration 
curve which is appropriate to the receiver and Sterling mount position at the time you 
observed. 

Rick Fisher 

MOD IV AUT0C0RRELAT0R PROBLEM 

All data taken prior to 1981 May 27 with the Mod IV autocorrelator at the 140-foot 
telescope are in error by 1 channel.  To correct for this, add AV to the velocity, where 
AV is the velocity spacing between channels. 

Marc Damashek 
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GREEN BANK SYMPOSIUM 

May 10-13 a workshop was held at Green Bank titled "The Phases of the Interstellar 
Medium".  Because of the number of rooms available, the attendance was limited to forty 
people.  Scientists from a broad range of disciplines participated, with one or two people 
representing entire fields such as optical, ultraviolet, x-ray and radio spectroscopy. 
Several theorists also attended; they helped form a synthesis of the observational 
material.  The general conclusion of the conference was that there is a lot we still don't 
know about the interstellar medium, though some questions appear more tractable than 
others. For the NRAO staff it was a good chance to make new friends in other parts of the 
spectrum. 

John Dickey 

GREEN BANK RECREATION AREA 

The recreation area opened on schedule 23 May 1981.  The swimming pool hours are 
1:00 p.m. to 8:00 p.m. daily.  In addition to the pool there are three tennis courts, a 
basketball court, driving range, ball diamond, miniature golf, 3 hole golf course, picnic 
area and several children's rides.  Official visitors are automatically made members of the 
Recreation Association and membership cards will be issued to visitors by the Business 
Office and placed in your registration envelope. 

ENJOY! 

R. K. Moore 

140-F00T UPCONVERTER-MASER RECEIVER 

All four frequency bands of the 140-foot 5-25 GHz upconverter-maser receiver have been 
tested on the telescope for stability, system noise temperature and, with the Model 4 
autocorrelator, spurious signal levels.  Scheduled observing programs have used the 
receiver over nearly all of its frequency range.  The following comments result from these 
tests and observations: 

1) Higher order intermods of upconverter and maser pump signals have so far not been 
detected in any of the upconverter bands by line users. 

2) Observers and telescope operators routinely re-tune the receiver without 
difficulty. 

3) The nutating subreflector is being increasingly used for higher frequency line 
programs at broad autocorrelator bandwidths, in addition to continuum observations 
and telescope pointing. 

4) Baseline stability in all frequency bands has been reported as excellent. 
5) C and X band noise temperatures are close to the design goals near the band 

centers.  Ku band noise is 10-20° K too high;" work is being done to bring this 
down.  K band noise is about 10° K higher than the first 140-foot K-band receiver 
(no up-converters) because of the losses in components between maser and 
upconverters. 

Typical measured system noise temperatures are: 
C band  (4.5-7.2 GHz)   40-45 K (lower at midband, much higher at edges) 
X band  (7.5-11.2 GHz)  40 K    (higher at the low edge) 
Ku band (12.0-16.2 GHz)  50-70 K 
K band  (18.2-25.2 GHz)  50-64 K 

C. J. Brockway 
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JANSKY LAB DATA ANALYSIS 

A Modcomp II computer is available for data reduction by observers in room 234 of the 
Jansky Lab.  Data (either line or continuum) can be transported to the Lab from the 
telescopes on magnetic tapes.  Either KEEP tapes or telescope tapes can be reloaded from 
the 140-foot telescope.  KEEP tapes are the only means available for the 300-foot telescope 
data due to seven-track tape drives for the telescope data.  The programs are identical to 
the Modcomp analysis systems located at each telescope for data reduction. 

The system consists of a Versatec line printer, Tektronix 4012 CRT with hard copy, 
card reader, 50 megabyte disk, magnetic tape unit, and card punch. 

Bobby Vance 

PUBLIC TOURS AT GREEN BANK 

Daily public tours at Green Bank will begin on June 19, 1981 and continue through 
Labor Day, September 7, 1981.  After Labor Day weekend tours will be given during September 
and October.  Tours begin on the hour from 9:00 a.m. to 4:00 p.m. 

Tours are free and include a fifteen minute movie on radio astronomy, a demonstration 
of how a radio telescope works (daily tours only), and a narrated bus tour of the site. 

Wally Oref 

36-Foot 
RESURFACING PLANS 

The NRAO is planning to replace the surface of the 36-foot telescope in 1982. 
Hein Hvatum heads the design and installation group.  New, more accurate surface plates 
will be mounted upon an NRAO-designed back structure, and the new surface will be ready for 
observations in the fall of 1982.  The design goal is 70 ym, compared to the present 
(average) error of 170 ym.  The diameter will be increased from 11 to 12 m. Details of the 
resurfacing plans will appear in future issues. 

Mark Gordon 

THE BOLOMETER RECEIVER 

The 0.3 K-bolometer has been tested on the telescope and the sensitivities are as 
follows: 

X 1 mm       35 Jy/sec. 
X 2 mm       17 Jy/sec. 

No filter    6 Jy/sec. 

These sensitivities will be further improved in the next few months and a factor of 
three improvement seems within reach. 

John Payne 
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3rd QUARTER SCHEDULING 

The 3rd quarter will be a short one for the 36-foot telescope. The telescope will be 
out of service from 0930 July 21 to 0930 September 9 for maintenance. There will be about 
30 days available for astronomical use during this July-September quarter. 

Mark Gordon 

DATA ANALYSIS INNOVATIONS 

The 36-foot telescope is now equipped with a second program for data analysis.  It 
permits analysis and manipulation of spectral data by means of a program similar to the 
POPS system in Green Bank.  Betty Stobie, who wrote and installed the program, has adapted 
the POPS program to the specific needs of millimeter-wave astronomers.  An instruction 
manual is available from NRAO's Tucson office.  Those astronomers preferring to use the 
older FORTH system may still do so. 

Mark Gordon 

VLBI 
RECENT IMPROVEMENTS OF THE CHARLOTTESVILLE PROCESSOR 

During the last year, considerable effort was devoted to improving the reliability of 
the Charlottesville VLBI processor.  As part of this effort, the on-line computer was 
replaced with a Univac V77-400 which is about three times faster than the old Varian 620. 
The effort appears to have been successful since the reliability has been very good 
recently.  The new computer should allow us to do on-line averaging and frequency 
switching in the near future. 

Craig Walker 

PROPOSED IMPROVEMENTS OF THE CHARLOTTESVILLE PROCESSOR 

Until recently we were planning to upgrade the correlator to full three station, 
spectral line capability and to add a Mk III to Mk II interface to allow us to process 
Mk III spectral line experiments.  Because of budget restrictions and delays we have 
decided not to complete these upgrades.  Instead we are beginning a design study for a new 
correlator which would be able to process Mk II or Mk III data and which could handle high 
speed data if and when the recorders become available.  Such a processor would provide 
astronomy-oriented Mk III processing in a few years and could be a step toward a VLB Array 
correlator.  Comments and suggestions on this project would be appreciated. 

Craig Walker 

  MASER FREQUENCY STANDARD   

We had intended to order a maser frequency standard this year but budget cuts have 
made this impossible. We hope to order it in 1982 if sufficient funds can be found. 
Unfortunately, this will require sacrifices in many areas of the Observatory and could 
prove difficult. 

Craig Walker 
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NEWSLETTER SUBSCRIPTION 

Please bring this Newsletter to the attention of any of your colleagues whom you think 
may be interested in receiving it. If you would like to continue receiving it, please also 
let us know.  Please correct your address if necessary. 

I'd like to continue receiving the Newsletter. 

NAME 

ADDRESS 

Please add my name to your mailing list 

NAME 

ADDRESS 

EDITOR   NRAO   NEWSLETTER 
NATIONAL RADIO ASTRONOMY  OBSERVATORY 
EDGEMONT ROAD 
CHARLOTTESVILLE, VIRGINIA 22901 
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