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IN GENERAL 
GREEN BANK TELESCOPE 

The organization of the design of the Green Bank 
Telescope Project (GBT) has begun with the appointment 
of D. S. Heeschen as project manager. The GBT design 
team now includes: Antenna, L. J. King; Optics and 
Electronics, R. Norrod; Active Surface and Pointing, 
J. Payne; and Site, D. Hogg. D. Hogg will also serve as 
assistant project manager. The areas of business 
administration, monitor and control, and data processing 
will be organized in due course. 

The GBT proposal was submitted to the NSF in early 
July. It has been reviewed and waits for final action by the 
National Science Board. The proposal was distributed 
widely. A community discussion of the telescope's design 
parameters was held September 25-26 in Green Bank. The 
results of that workshop are reported below. 

P. A. VANDEN BOUT 

GREEN BANK TELESCOPE DESIGN WORKSHOP 

Eighty-eight people attended a workshop held in 
Green Bank on September 25 and 26, 1989. They heard 
and discussed presentations of the scientific requirements 
affecting the Green Bank Telescope's (GBT) design. 
Speakers and their topics were Dan Stinebring, Meter-Wave 
Observations; Carl Heiles, Survey Observations', Norbert 
Bartel, VLBI and Geodetic Observations; Tom Bania, 
Spectroscopic Observations, and Nick Scoville, High- 
Frequency Observations. 

Members of the NRAO Specifications Design 
Working Group also presented the status of their portion 
of the design. Lee King addressed the GBTs Structural 
Aspects; Jay Lockman, the Astronomical Consequences of 
Aperture Blockage; , Rick Fisher, Electromagnetic 
Performance of a Clear Aperture; Roger Norrod, GBTs 
Optics; Larry D'Addario, Precision Pointing; John Payne, 
the Active Surface; Roger Norrod, Electronics; Darrel 

Emerson, GBT's Control System; Ron Maddalena, Data 
Analysis; and Dave Hogg, the Green Bank Site. 

Ample time was scheduled for discussion, most of 
which was lively. . Some clear tradeoffs and compromises 
were identified, and a useful list of suggestions offered for 
careful evaluation. 

A consensus supported the concept of a clear 
aperture antenna, 100 meters in diameter, with an 
adjustable primary surface. 

Users are encouraged to send their comments and 
suggestions to the chairman of the GBT Specifications 
Working Group, George Seielstad. 

G. A. SEIELSTAD 

VOYAGER-NEPTUNE ENCOUNTER 

Support by NRAO of the recent Voyager II fly-by of 
Neptune was an outstanding success. The VLA and its 
operating team achieved excellent reliability with 27 
antennas available for virtually all the satellite passes. The 
combination of the Goldstone Deep Space Network 
antenna with the VLA delivered 99.8 percent of the data 
transmitted to it. By including the VLA in the JPL Deep 
Space Network it was possible to transmit 50 percent more 
images during the critical close encounter phase of the 
mission. 

Congratulations to project manager Bill Brundage and 
his far-flung team: receiver installation, software, standby 
power, lightning protection, and operation at the VLA; 
low-noise amplifiers and receivers in the Charlottesville 
electronics lab; and receiver dewars, feeds, and mechanical 
parts in Green Bank. 

The long-term benefit of the encounter to NRAO is 
most obvious at the VLA. The new 8.4 GHz receiving 
band is the most stable and sensitive of all the bands 
available. (Marian Pospieszalski's amplifiers have twice the 
sensitivity promised to NASA.) An example of new VLA 
science with the X-band system is bi-static radar imaging 
of solar system objects using the Goldstone 70-m as a 
transmitter. A number of enhancements to improve 
reliability were also made: re-cabling of the electrical 
power distribution system through C-configuration, 
installation of two 1-MW diesel generators, lightning 
protection for the operations building, a spare ModComp 
Classic computer for real time control, and a major 
contribution to the new real-time software system. 

P. A. VANDEN BOUT 
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ASTRONOMY AND ASTROPHYSICS SURVEY COMMITTEE - RADIO PANEL 

Information on the structure and operation of the 
Astronomy and Astrophysics Survey Committee is given in 
the June and August issues of the AAS Newsletter. The 
Radio Panel of the AASC is charged with reporting to the 
Survey Committee the major scientific opportunities which 
are important in radio astronomy and in recommending 
new programs and instrumentation for radio astronomy as 
well as upgrades and modifications to existing facilities. We 
are asked to pay particular attention to opportunities for 
international collaboration. Other issues of concern to the 
radio panel include the erosion of support for maintenance 
and operations at both the National Centers and at 
university operated radio observatories, the balance 
between space and ground based radio astronomy, SETI, 
and the availability of adequate computing resources. 

Your comments and suggestions on these issues or on 
any issues related to radio astronomy may be sent to me or 
addressed to any member of the Radio Panel. Your 
comments will be most useful if they reach the Panel 
before December 1. 

I can be reached by E-mail via the following routes: 

BITNET:      KKELLERM@NRAO.BITNET 
SPAN:       NRAO::KKELLERM or 6654::KKELLERM 
INTERNET:   KKELLERM@NRAO.EDU 

The.full membership of the Radio Panel is given below: 

K. Kellermann,1 D. Heeschen,2 R. Wilson, W. J. Welch, 
P. Thaddeus, J. Taylor, M. Cohen, M. Haynes, 
P. Palmer, K. Johnston, G. Dulk, D. Backer, 
J. Moran, N. Scoville, W. Irvine, M. Davis, 

'Chairman    2Vice Chairman 

T. Phillips, D. De Young, I. De Pater, J. Tarter, 
P. Solomon, S. Ostro, J. Uson, C. Heiles, 
J. R. Fisher, W. M. Goss, A. Rogers 

The "Charge to the Radio Panel" reads as follows: 

The Panel will assist the Astronomy and Astrophysics 
Committee in identifying: 

the important scientific problems in Astronomy and 
Astrophysics that require observations at radio 
wavelengths; 

the new facilities and instrumentation needed in the 
period 1990 to 2000, the enhancement of existing 
facilities and instrumentation, and the human resources 
needed to best explore these problems; 

the institutional arrangements that would make the best 
use of the facilities and the scientists; 

the need, if any, for radio astronomy in space; 

the extent that international or other collaborations can 
be used effectively to optimize available limited 
resources from\ federal sources; 

what radio astronomy has returned to the scientific 
community and to society. 

The panel will provide a concise written report of its 
findings and conclusions (and an oral briefing) to the 
AASC by July 1, 1990. 

Your advice and help will be greatly appreciated. 

K. I. KELLERMANN 

1989 JANSKY 

The twenty-fourth Karl G. Jansky Lectureship has 
been awarded to Prof. Joseph H. Taylor of Princeton 
University. Prof. Taylor will deliver the Jansky Lecture at 
8 p.m. on Tuesday, October 24, in the Macey Auditorium 
of the New Mexico Institute of Mining and Technology, 
Socorro, NM, and at 8 p.m. on Thursday, October 26, in 
Gilmer Hall Auditorium of the University of Virginia, 
Charlottesville, VA. The lecture is entitled "Time and the 
Nature of the Universe." 

Prof. Taylor is best known for his research on the 
origin and properties of pulsars. Prof. Taylor and his 

LECTURE 
colleagues have conducted extensive surveys for radio 
pulsars and have identified hundreds of new pulsars. The 
distribution of these pulsars in the Milky Way Galaxy and 
their association with supernova remnants have made 
possible determinations of their age and evolution. The 
discovery of pulsars in binary stellar systems by Prof. 
Taylor not only permits the masses of pulsars to be 
obtained but, in addition, the observed change in the binary 
orbit over time provides a quantitative measure of 
gravitational radiation. Future studies will yield the data 
needed to constrain theories of matter at high density and 
to illuminate the physics of gravity. 

P. A. VANDEN BOUT 
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AIPS 

There has been considerable discussion within the 
Observatory recently about the AIPS project, both its 
management structure and its long-range future. The 
conclusions reached are being presented to the 
Observatory's users in this Newsletter article and in the 
next AIPS newsletter. 

AIPS is the only array telescope software reduction 
package for which NRAO has long-term plans. The 
Observatory is committed to continuing the AIPS project 
with these goals: 

1. To develop and maintain algorithms and portable 
code for calibration and imaging of radio astronomical 
data, with emphasis (but not exclusive concentration) on 
data from the VLA and VLBA. 

To develop and maintain portable code for general 
image analysis. 

2. To maintain AIPS in the NRAO computing 
environments in Socorro and Charlottesville in support of 
VLA and VLBA data processing by visiting users and by 
NRAO scientific staff. 

3. To help non-NRAO user sites install and maintain 
AIPS in their computing environments when these 
environments are inside the general envelope of AIPS 
portability; to help these sites to assist one another if not. 

4. To benchmark AIPS code performance in new 
hardware and software environments, both to assist NRAO 
and its user sites with hardware procurements and to 
explore ways to enhance the performance of AIPS. 

5. To educate and inform users about AIPS through 
tutorial manuals, workshops, and consultation. 

The following management changes are effective 
immediately. Bill Cotton replaces Eric Greisen as Project 
Manager, making it possible for Eric to take a long delayed 
and much deserved leave from the Observatory. We all 
appreciate the enormous contribution Eric has made in 
over ten years of developing and guiding AIPS, and we 
look forward to his eventual return to the AIPS project as 
a design specialist. Gareth Hunt is appointed Deputy 
Project Manager, with responsibility for AIPS activities in 
Socorro. 

The long range directions AIPS could take, as well as 
long range goals and strategies for all NRAO data analysis 
software, merit serious attention and discussion. 
Accordingly, I have asked Tim Cornwell to head a long 
range planning group for analysis software. The group 
membership will include all sites and areas of computing: 
array telescope and single dish data analysis, hardware, 
software, and computing management. A few experts 
outside NRAO will also be added, from our user 
community or elsewhere as appropriate. 

The group will discuss strategic issues dealing with 
both technical and management aspects of analysis 
software projects, for both array and single dish data, and 
advise me and software project managers about such 
issues. 

The Observatory software effort, day to day and long 
range, requires the support and involvement of its users as 
well as its staff. Advice, constructive criticism, and help in 
testing new software is welcome, necessary, and expected. 

P. A. VANDEN BOUT 

SUMMER STUDENT PROGRAM 

From classes in universities from Los Angeles to 
Boston, 20 undergraduate students came to the four 
NRAO sites over the summer to assist staff members in 
research under NRAO's summer student program. As 
these students return to their home institutions, the 1990 
summer program begins. 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 1990. A limited number of assist- 

ships will be available for graduate students or students 
from non-U. S. institutions. 

Deadline for receipt of application materials is 
February 1,1990; notice of decisions will be sent by March 
1,1990. Forms are available from Department Heads or 
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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NRAO CONFERENCE ON RADIO INTERFEROMETRY 

We can now confirm the date of the conference to be 
organized by NRAO, entitled "Radio Interferometry— 
Theory, Technique, and Applications," in Socorro. It will 
be held October 8-12,1990. This coincides with the tenth 
anniversary of the Very Large Array. We now have IAU 
and URSI co-sponsorship of the conference; it will be IAU 
Colloquium No. 131. Members of the scientific organizing 
committee are: J. Baldwin (United Kingdom); T. Cornwell 
(USA), Chairman; D. Downes (France); R. Ekers 
(Australia); M. Ishiguro (Japan); W. Shouguan (China); 
L. Matveyenko (USSR); R. Schilizzi (The Netherlands); 
G. Swarup (India); W. J. Welch (USA); and J. Yen 
(Canada). R. Havlen is chairman of the local organizing 
committee. 

The emphasis of the meeting will be on the technical 
aspects of radio interferometry rather than on astronomical 
results. A preliminary outline of the meeting includes the 
following topics: 

THEORY 
- Normal theory of interferometry, especially unusual 

formulations 
- Extensions of the theory to unusual circumstances, 

e.g., bright objects, non-coplanar arrays, near field 
imaging, or spatially coherent objects 

- Array configuration design 

HARDWARE 
- Antenna and feed design for interferometry 
- RF/IF design for interferometry, e.g., receivers, IF 

path 

- Correlators, e.g., sampling and digitization, FX 
versus XF correlator designs 

- Special purpose devices, e.g., for imaging 

TECHNIQUES AND APPLICATIONS 
- Calibration, e.g., radio seeing, polarization, spectral 

line 
- Imaging, e.g., deconvolution, self-calibration, 

mosaicing, bandwith synthesis methods 
- Display, e.g., 3-D displays of spectral line data 
- Geodesy 
- Radar imaging using synthesis arrays 
- Astrometry 
- Applications of interferometric techniques to single 

dish imaging 

RADIO ARRAY TELESCOPES 
- New arrays, e.g., VLBA, AT, IRAM, GMRT, 

Nobeyama, BIMA 
- Future arrays, e.g., NRAO MMA, Radioastron 

NRL arrays 
- Lunar based systems 

In addition to these topics, we also plan a discussion 
on October 10 on the design and construction of the VLA, 
the tenth anniversary of its completion. 

Invitations and details of the meeting will be mailed 
soon. 

T. J. CORNWELL, R. J. HAVLEN 

VLBA 

SELECTED ITEMS 

Operation - The Los Alamos antenna observed "first 
light" on August 10, and first fringes with Pie Town and the 
VLA at 6 cm on September 10. The Pie Town antenna 
participated in three 24 hour Crustal Dynamics 
observations during August and September. During the 
September 13-30 Network run, the Pie Town and Kitt Peak 
antennas participated in the 1.3 and 6 cm observations, and 
Pie Town in the 2.8 cm observations. 

A decision has been made to move the NRAO Mark 
II correlator from Charlottesville to Socorro where it will 
be used by the VLBA operations staff for testing. The 
correlator will still be formally shut down as far as support 
for outside users is concerned. However, as is true in 
Charlottesville, users may come and process data when the 

unique capabilities, such as spectral line processing, are 
needed. Some operations support may be available if it 
can be provided without adversely affecting VLBA 
operations. 

Construction Status - Outfitting is in progress at the 
Fort Davis, TX antenna. Antenna erection at the Owens 
Valley, CA and North Liberty, LA sites is almost complete. 
Erection of the Brewster, WA antenna has begun. Site 
construction on St. Croix has begun but is suffering a legal 
delay. Delays due to the effects of the recent Hurricane 
Hugo are not known at present. 

K. J. STETTEN, R. C. WALKER 
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INFORMATION FOR VLBA PROPOSERS 

Proposals for the use of operational VLBA antennas 
are welcomed. See the 1 April 1989 Newsletter for 
proposal guidelines. Two short documents useful to 
proposers are available. The "VLBA Astronomical 
Readiness" document gives a brief summary of the 
readiness of the VLBA antennas for astronomical 
observing. The "VLBA Specification Summary" document 
gives the essential specifications of the VLBA project in a 

concise list for quick reference. These documents are 
updated regularly and are maintained in plain ASCII text 
in NRAO's computer network, in directory 
6654::UMA3:[VLBA] under file names ASTRO, and 
SPECS., respectively. Printed versions of these files can be 
requested from the undersigned or from R. J. Havlen at 
the Array Operations Center in Socorro. 

J. M. WROBEL, J. D. ROMNEY 

VLA CONFIGURATION SCHEDULE 

Cpnfigur^tion Starting Dat<? Ending Date Prpppsai deadline 

C/D 06 Oct 1989 31 Oct 1989 15 Feb 1989 
D 02 Nov 1989 29 Jan 1990 15 Jun 1989 
A 23 Feb 1989 04 Jun 1990 15 Oct 1989 
A/B 15 Jun 1990 02 Jul 1990 15 Feb 1990 
B 06 Jul 1990 27 Augl990 15 Feb 1990 
B/C 07 Sep 1990 24 Sep 1990 15 Feb 1990 

The maximum antenna separations for the four VLA configurations are: A-36 km, B-ll km, C-3 km, D-l km. 

Approximate Long-Term Schedule 

01 QZ Q2 Q4 

1989 A B C D 
1990 A A B C 
1991 D A B B,C 
1992 C D A A,B 

Observers should note that in the ensuing 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 A configuration observations near 01 hours RA should be considered, and B 
configuration near 8 hours RA will also be difficult. 

W. M. GOSS 

CURRENT STATUS OF DATA REDUCTION RESOURCES AT THE AOC 

Both Convex computers (Yucca and Cholla) are now 
fully operational and have a reasonable complement of 
peripheral devices. Cholla has an IIS (Model 70) graphics 
display and ISU (Image Storage Unit) and shortly will 
support an IVAS display also. Currently, this machine has 
two 6250 medium speed tape drives. Yucca now has its 
full complement of four tape drives and an IIS (Model 70) 
with ISU. Both Convexes have access to Honeywell VGRs 
for grey-scale plots. In addition to the display devices 
mentioned above, the AOC has three diskless SUN 
workstations  (known as Dos Equis, Negra and  Tecate) 

which are intended for use as common display devices. 
Most AIPS tasks work well on these devices but, in 
general, run slower than on the IIS's. Currently Cholla and 
Yucca each have about three gigabytes of data disk space. 

A Users Guide to computational resources at the AOC 
(and at the site) has been prepared by the system manager, 
Wes Young, and copies are available from Theresa 
McBride at the AOC. This guide is not comprehensive, 
but is intended to provide a basic introduction. 

B. JUNOR 



NRAO Newsletter No. 41 
1 October 1989 

RESERVED DISK FOR DATA REDUCTION 

Visitors to the AOC with exceptional disk space 
requirements can reserve one disk of about 500 Mbytes on 
the Yucca Convex for their data reduction. A minimum of 
two weeks notice is required for reservation of this disk, 
and more notice than this is advisable to avoid conflicts 
with other large projects. In general, users who anticipate 
using a substantial part of the computational and disk 
resources on either of the Convex computers should give 
me at least two weeks warning so that possible conflicts 

with other users can be adequately resolved before hand. 
When there is no demand for the reserved disk on Yucca, 
the disk will be enabled for access by all users subject to 
the constraint that data must be removed from the disk at 
short notice. NRAO staff may also reserve this disk for 
their large projects if there are no outside demands. The 
disk may be reserved for both AIPS and ISIS data 
reductions. 

B. JUNOR 

INTERIM SPECTRAL LINE SUPPORT 

With the online system update of August 2, 1988 
support for some new spectral line modes using two IFs is 
available. The new correlator modes now supported are 
2AC, 2AD, and 2CD. All other planned correlator modes 
which utilize the entire correlator, including full 
polarization, are not yet supported. All of the old 
correlator modes (2A, 2C,...) which use only a fraction of 
the correlator will be phased out. This update is expected 

Mode 
1A 
IB 
1C 
ID 
2AB 
2AC 
2AD 
2BC 
2BD 
2CD 
4 
4PA 
4PB 

During this interim period, we will support only a 
subset of the possibilities available with two IFs. In 
particular, the bandwidth and related quantities from the 
//DS card must be the same for both IFs. The sky 
frequencies may be different, subject to the restriction that 
A and C just as B and D cannot be set independently. 

A word about bandwidths and channel widths is 
probably in order. The VLA correlator has enough 
correlator chips to produce 16 complex frequency channels 
at 50 MHz bandwidth. Halving the bandwidth allows the 
chips to be "timeshared" so that the number of channels is 
doubled; this can be continued to a maximum of 512 
channels, at which point successive halvings of bandwidth 
leave the number of channels at 512. It is important to 
remember that these 16 channels must be split among both 

to occur in the last quarter of 1989. The table below 
summarizes the current and future status of spectral line 
correlator modes. 

Mode:  Correlator Mode as expressed on the //DS card. 
Supported:  Yes, if it is available in the current system. 
Number IFs: The number of IFs recorded on the archive 
tape. 

Supported Number IF$ 
Yes 1A 
Yes IB 
Yes 1C 
Yes ID 
No 2A,B 
Yes 2A,C 
Yes 2A,D 
No 2B,C 
No 2B,D 
Yes 2C,D 
No 4 A,B,C,D 
No 4A,C 

IFs. Thus, for example, if an observation is set up at 
50 MHz with 2 IFs and no Hanning smoothing, there will 
be 8 channels (8 + 8 = 16 channels total) in each of the 
two spectra. The flexibility in channel width we once 
enjoyed through use of the "obsolescent" modes is no 
longer available if two IFs are used. The tables in 
Appendix C of Arnold Rots' Guide to Spectral Line 
Observers (Edition 7) are still correct. We point out again 
that the bandwidth code, the number of channels and the 
begin channel must be the same for all IFs. 

Please remember that the restrictions on total data 
quantity for programs requiring off-line computing within 
NRAO still apply to the total (IF1+IF2) number, of 
channels unless special, prior arrangement with W. M. 
Goss or B. G. Clark is made. 
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Some Examples: 

1) Obtain two opposite circular polarizations for improved sensitivity or a Zeeman experiment. 
- use correlator mode 2AD or 2AC on the DS card 
- use identical LO and synthesizer settings on the LO card for the two IFs 
- use identical fluke-synthesizer settings on the Fl card for the two IFs 

e.g., bandwidth code 4 
//LO -3.2000-3.2000 3610 3610 
//FISZTB -305.1460 -305.1460 1420.4058 
//DS2ADH 60 6       0 

2) Observe two lines simultaneously in the same polarization. 
- use correlator mode 2CD 
- tune the LO, synthesizer, and fluke-synthesizer settings separately for the two IFs to the two lines of interest using the 

LO and FI cards 
e.g., bandwidth code 5 
//LO -3.2000-3.2000 3790 3840 
//FISVTL 25.0000 25.0000 1612.2310 16654018 
//DS2CDH 60 6        32 

Note: 
- it is crucial that all of the fields in the OBSERV file occur in the appropriate columns, otherwise the file will 

not work! 
- the off-line calibration process is greatly simplified if it is executed on the basis of qualifier number. Thus if various set¬ 

ups are used in a file make sure to give them distinct qualifiers when running OBSERV. 

K. P. SOWINSKI, A. H. ROTS 

RECENT VLA/MMA MEMORANDA 

The following are recent VLA/MMA Memoranda MMA  Memorandum  No.  56,   "Millimeter  Array 
that have been issued since the last NRAO Newsletter: Correlator:  Further Design Details" (L. D'Addario) July, 

1989. 
VLA Computer Memorandum No. 180, "Errors in the MMA Memorandum No. 57, "Related Observing 

VLA   Gain   Calibration   When   Observing   the   Sun" Speed  of  Single  Antennas   and   Packed  Arrays"   (R. 
(T. Bastian) June, 1989. Hjellming) August, 1989. 

MMA Memorandum No. 53, "On the Feasibility of 
South Baldy as a Site for the MMA" (T. Calovini, F. Copies of VLA/MMA numbered memoranda, or a 
Owen) May, 1989. copy of the listings of these, memoranda, are available from 

MMA Memorandum No. 54, "Simulations of Primary Sandra Montoya, P. O. Box 0, Socorro, NM 87801; phone 
Beam Truncation and Pointing Errors with the MMA" (505) 835-7310. 
(R. Braun) July, 1989. 

MMA   Memorandum   No.   55,   "Millimeter   Array S. MONTOYA 
Correlator Cost Equation" (L. D'Addario) July, 1989. 

GREEN BANK 
USE OF 140-FOOT TELESCOPE AT FREQUENCIES ABOVE 25 GHZ 

Improvements in the 140-foot telescope carried out ing   of  which   poses   a   difficult   technical   challenge, 
over the last two years have enabled performance at Accordingly, the receiver development has paused while 
frequencies   >   25  GHz.     Previous  Newsletters  have we cope with ways to provide the personnel needed to 
reported Chuck Brockway's progress toward packaging a continue it. We apologize to users for the delay, but trust 
frontend   for   these   frequencies.      Chuck's   extensive they will see the wisdom of investing in a better future at 
experience with pointing techniques, however, makes him some expense in the immediate present, 
uniquely valuable to the Green Bank Telescope, the point- 

G. A. SEIELSTAD 
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DEVELOPMENT AND OBSERVING CONTINUES ON SPECTRAL PROCESSOR 

The Berkeley and Princeton pulsar groups finished 
their second and third runs in July and August. Both runs 
have been reported to be successes. Down time on the 
most recent run in August improved dramatically over July. 
We now believe communications between the spectral 
processor and the Masscomp mini-computer to be robust. 

Modifications and testing of the tape storage routines 
to accommodate the large records produced by the spectral 
processor were completed in September. Previous 
programs were interim solutions to allow the spectral 
processor to be used as early as possible. The present 
system is reliable and more flexible. 

Two IF channels were used on the last two observing 
runs. The remaining six IF channels will be completed in 
1990. 

The change in control of the master clock to adjust 
continuously according to the pulsar frequency equation 
was a success. The new algorithm prevents more than 
50 ns of timing error to accumulate. 

Design work on the production version of the 
monitoring system was begun. The current interim 
monitor program (see figure) does not allow any 
interaction by observers. The user interface remains a 
UNIX command line/option driven system. 

High time resolution pulsed RFI excision seems to 
work effectively on summer lightning. The RFI detector 
parameters need to be manually set for particular 
interference to optimize excision, and, as expected, the 
current scheme is not particularly effective on pulsed 
interference with a duty cycle greater than about 5 percent 
or when there is more than one type of interference 
present because of the difficulty of determining the no 
interference baseline. We know of some detector 
improvements that might be tried. 

Channel-to-channel isolation (spectral sidelobes) is as 
good as expected. We have not used input data tapering, 
yet, because it has not been required for pulsar work. The 
(sin x)2 function spectral response has been adequate. 
Initial tests with data tapering some months ago indicate 
that far greater channel isolation is achievable when 
required. 

Sharing the machine during development with users 
has been a frustrating and exciting experience. There have 
been moments of anxiety, but our observers have been 
patient and their comments and suggestions this early in 
the development process have been very helpful in guiding 
our efforts. 

M. H. CLARK, J. R. FISHER 

Pulsar signature in the time-frequency domain. The vertical axis is time in milliseconds, with the total length being one pulse 
period. The, horizontal axis is sky frequency from 785 to 805 MHz.  Dispersion is evident from the tilt of the pulse track to 
earlier time at higher frequency. The vertical track on the right side is a TV carrier. Total integration is one minute by folding 
at the pulse period. 
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NEW L-BAND FEED FOR POLARIZATION WORK 

In late August, a new feed was evaluated with the 1.3- 
1.8 GHz receiver on the 140-foot. The feeds normally used 
with this receiver are dual hybrid mode feeds that have 
superior spillover temperature and efficiency characteristics 
when compared with single mode prime focus feeds. 
However, they do exhibit pattern asymmetry in the two 
polarizations that is troublesome for some types of 
polarization work (e.g., Zeeman measurements). The new 
feed was designed to have improved pattern symmetry, 
works from 1.36 to 1.43 GHz, and is intended primarily for 
polarization measurements. 

Measurements on the 140-foot showed that the single 
mode feed does indeed have superior pattern symmetry 
which should allow users to do more accurate polarization 
measurements. System noise temperature is about 4 K 
higher than that obtained with the dual mode feeds, and 
the HPBW is approximately 22 arcminutes. Interested 
users may contact R. Norrod or R. Maddalena for more 
detailed information. 

R. D. NORROD 

140-FOOT TELESCOPE'S PROPOSAL QUEUE 

Ten months have elapsed since the collapse of the 300- 
foot telescope, an interval adequate to assess the demand 
on use of the 140-foot telescope. The figure shows that an 
anticipated extra demand on the 140-foot telescope has not 
occurred. Neither has any slacking off in demand taken 
place. The total of 261 days requested, plus commitments 
to the VLBI Network, fill out approximately a year's worth 
of telescope time, which is a typical backlog for the 140- 
foot telescope. 

Of interest in the figure, though, is a shift in research 
emphasis. Typically at this time of year, the proposed use 

of the telescope is heaviest at 18-25 GHz. Observations for 
frequencies < 1.7 GHz are not as highly sought after as in 
Fall 1989. 

In conclusion, the likelihood of being scheduled is 
about the same as it has been for the past five years. 
Potential 140-foot telescope users should not fear 
exceptional difficulty in receiving telescope time, so should 
continue to submit proposals. 

G. A. SEIELSTAD 

140 ft Telescope Proposal Queue 

Total = 261 days 
excluding VLBI 

3-3.5    5-7      8-11    12-16 18-25 
Frequency (GHz) 

>25 
September 1989 
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12-METER 
SUMMER SHUTDOWN ACnvmES 

A major accomplishment this summer was the 
installation of a new focus-translation mount for the 
subreflector. This unit replaces the old Sterling mount in 
use at the telescope since the late 1960's. The new mount 
has much higher mechanical tolerances and positioning 
accuracy, commensurate with the requirements of routine 
observations in the near-submillimeter wavelengths. In 
addition, the new mount has X, Y, and Z translation, 
although the X direction is not yet under servo control. 
The old Sterling mount was fixed in the X direction. The 
additional freedom of movement allows better optimization 
of the gain and beamshape of the antenna. 

Considerable effort was invested in other improvements 
to the telescope pointing accuracy. Structural 
reinforcements to the antenna were made which eliminated 
a hysteresis component in the gravitational bending motion 
of the antenna quadrupod. Other on-going projects 
addressed this summer were an optical pointing and guid¬ 

ing system, inclinometers to sense telescope tilts,a laser 
measurement system to sense abnormal motions of the 
upper quadrupod, and an online weather system for better 
determination of atmospheric refraction. 

Progress was made on the new telescope control 
system during the summer. The hardware and basic 
software for the new antenna tracking and servo subsystem 
was completed and in a test mode can position the antenna 
independently of the existing servo system. 

An error in coordinate precision, which occurred on 
and after June 7, has been corrected. The error arose 
because of an overflow in the integer arithmetic of the 
FORTH system. Other observatories using programs 
derived from the same early vintage of the FORTH control 
program also experienced the identical problem. 

P. R. JEWELL, D. T. EMERSON 

DATA MANAGEMENT AND ARCHIVE POLICY 

NRAO/Tucson operations staff currently archive all 
observer data for a minimum of two years on 1600 BPI 9- 
track magnetic tape. We expect to have a more 
sophisticated archival system and medium in the future, 
and this policy may be revised at that time. 

Observer data on the mountain computer disks will 
normally be retained for only 24 hours following the 
conclusion of the observing run. Exceptions to this rule 
will be at the discretion of the site director, deputy site 
director, or systems manager. Post-run data reduction 
should be performed at the downtown Tucson computer 

facilities if the reduction time amounts to more than a few 
hours beyond the end of the run. 

We also prefer that the reduction of all old data sets 
be done offline, on the downtown computer. If it is 
necessary to load old data on the telescope computer, the 
computer staff must be given adequate advance notice. 
Only staff programmers are permitted to reload the old 
data. Improper procedures can lead to the loss or 
corruption of data from on-going observations. 

P. P. MURPHY, D. T. EMERSON, C. D. BIEMESDERFER 

USE OF DOWNTOWN COMPUTERS 

Observers who wish to use the downtown computers 
should notify NRAO staff of their intent in advance. 
Whenever possible (e.g., visitors coming to reduce data 
from a previous observing run on the downtown computer 
facilities), users should specify what data they want read 
onto disk from the archive. These data will be restored 
onto disk from tape by NRAO staff unless other 
arrangements are made in advance. Observers and visitors 
should notify the NRAO staff upon departure so that their 

disk fdes may be removed. All observer data on downtown 
working disks are subject to automatic deletion after being 
inactive (i.e., not being accessed) for sixty days. It is the 
observer's responsibility to back up such data; NRAO will 
not perform backups on any data stored on the downtown 
working disks. 

P.P. MURPHY, D. T. EMERSON, 
C. D. BIEMESDERFER 



PLEASE POST 

JANSKY FELLOWSHIPS 

The National Radio Astronomy Observatory awards postdoctoral Jansky Fellowships which provide 
outstanding opportunities for research. Jansky Fellows may formulate and carry out investigations 
either independently or in collaboration with others within the wide framework of interests of the 
Observatory. A focus on topics in radio astronomy is desirable though not essential. Current areas 
of research include: cosmology; theoretical and observational studies of radio sources; the interstellar 
and intergalactic medium; structure and dynamics of galactic and extragalactic sources; physics of HII 
regions, stars, solar system objects; and astrometry. The research staff is also heavily involved in 
instrumentation development and image processing. 

The NRAO observing facilities include the Very Large Array, a 27 element aperture synthesis 
instrument located near Socorro, New Mexico; a 140-foot fully steerable telescope in Green Bank, 
West Virginia; and a 12-meter millimeter-wave telescope on Kitt Peak near Tucson, Arizona. The 
Observatory is also building the Very Long Baseline Array, a dedicated VLBI telescope which will be 
operated from Socorro. The full Observatory observing, computational, and support facilities are made 
available to Fellows. The Fellowship also includes a travel budget and scientific page charge support, 
as well as a vacation allowance, health insurance, a 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 1990 will be approximately $29,000. Fellows must have 
received their Ph.D. prior to beginning the appointment. Preference will be given to recent Ph.D. 
recipients (1989 or 1990). 

Application may be made to: 

Director 
National Radio Astronomy Observatory 
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 request letters of recommendation from 
three references; these letters should be sent directly to the NRAO. 

The application deadline is December 15, 1989. All letters of reference must be received by 
December 31, 1989. The announcement of the Jansky Fellowship appointments will be made in 
compliance with the AAS resolution on uniform notification dates for postdoctoral appointments. 

The National Radio Astronomy Observatory is an equal opportunity employer (M/F/H/V). 
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