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PROGRESS ON THE VLBA 

From scheduling efforts based upon the 
construction of two antennas per year for 
the remainder of the Project, goal dates 
for first operation of the various 
stations have been established, as follows: 

Pie Town, NM 1987 November 
Kitt Peak, AZ 1988 June 
Los Alamos, NM 1988 September 
N. Liberty, IA 1988 December 
Ft. Davis, TX 1989 May 
Brewster, WA 1989 September 
St. Croix, VI 1990 March 
Owens Valley, CA 1990 June 
Mauna Loa, HI 1990 December 

Goal dates beyond Kitt Peak can be 
affected, of course, by future Project 
funding levels. 

Site work, foundations and control 
buildings are essentially complete at 
Pie Town and Kitt Peak. The Pie Town 
antenna has been fully erected, as shown 
in the accompanying photograph taken in 
late January. Erection of Antenna No. 2 
at the Kitt Peak, AZ site is underway. 
Construction activities at Los Alamos, NM 
(Station No. 3) and North Liberty, IA 
(No. 4), and the fabrication of antennas 
for these stations are proceeding on 
schedule. Construction at Fort Davis, TX 
(No. 5) began in early March, while the 
contract for construction at Brewster, WA 
(No. 6) is being prepared. 

Pre-installation system tests of the Pie 
Town electronics and associated Monitor/ 
Control and Data Recording equipment are 
now scheduled to continue at the VLA into 
May, after which the equipment will be 
moved to Pie Town. Laboratory tests of 
the equipment for Kitt Peak will begin at 
the VLA thereafter. Tests of this sort 
are deemed unnecessary for later equipment 
sets, which will be moved directly from 

fabrication to the stations for 
tion as required. 

installa- 

In late February, a workshop based upon 
the NRAO studies to date of the FX 
correlator possibility was held in 
Charlottesville. Participating        were 
correlator experts from Canada, Australia, 
Caltech and Haystack as well as from NRAO. 
It was decided that the promise of the FX 
correlator concept is sufficiently well 
established to warrant a decision to build 
the VLBA correlator according to such a 
design approach. The Correlator Group has 
now begun to direct its efforts toward 
detailed design of the    correlator itself. 

P.   Sebring 
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Green Bank 
BEAM SPLITTER FOR 140-FOOT CASSEGRAIN:  CURRENT STATUS 

The 140-foot Cassegrain beam splitting 
system has now been successfully used for 
several observations in which the two 
upconverter-raasers simultaneously receive 
at the same or different frequencies in 
the 8 to 25 GHz range. Orthogonal linear 
polarizations are currently available; an 
IF polarimeter will be used to expand 
polarization capability to opposite sense 
circulars. 

Aperture efficiency and system noise 
temperature are not seriously degraded by 
inclusion of the splitter and feed 
reflectors. Performance is summarized in 
Table 1. The decrease in efficiency at 
the highest frequencies may be the result 
of splitter surface tolerance loss; if 
this is so it will become more apparent as 
additional measurements over the full 
frequency range become available. 

Table 1:  Beam Splitter In - Out 
Comparison 

Frequency System Temp  Aperture Eff. 
(GHz)    Increase      Decrease 

(K)        (percent) 

3.8 
2.0 
11.2 

8.0 3 
19.1 2 

Table 2:  8 GHz Pointing Differential 
(B Rx - A Rx) 

There is a small pointing differential 
variation in right ascension and declina¬ 
tion between the two receiver beams as the 
telescope changes position. The functional 
response of this differential to position 
has been determined so that a servo con¬ 
trolled tracking mechanism can be used to 
limit the differential to less  than about      
10 arcseconds. Table 2 shows the maximum 
pointing differential at 8 GHz with and 
without tracking correction. Pointings 
taken at 19-24 GHz are in reasonable 
agreement. 

POPS ON AN IBM-PC 

Zenith Maximum Differential Pointing 
Distance (arcsec) 
(deg)  No Tracking    With Tracking 

0-30 15 
0-60 20 

8 
8 

10 

C. Brockway 

The Green Bank version of POPS, the spec¬ 
tral line analysis system which runs on 
the Modcomp computers at the 140-foot and 
300-foot telescopes, has been installed 
and run successfully on an IBM-PC. After 
we solve some known problems with the 
software (for example, the transfer of 
data to the PC and the graphics), any user 
will be able to carry home with him or her 
not only a copy of their data, but also a 
copy of  the software which they have 

become familiar with during the course of 
their observations. That is, the user 
does not have to learn anything new to 
reduce data at home. The program should 
be ready for distribution in a few months 
and will be designed to run in under 256 k 
bytes of memory on most IBM compatible 
machines which run DOS. The types of 
graphics cards which will be supported are 
not known at present. 

R. J. Maddalena 
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300-FOOT TELESCOPE CONTROL SYSTEM 
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The 300-foot control system continues to 
occupy most of the programmers' time at 
Green Bank. Major development work will 
continue for at least the rest of this 
year. Most of the recent effort has gone 
into fixing bugs, improving the 
reliability of the software, and writing 
programs to produce FITS tapes. Software 
robustness still needs some work, but it 
should consume less of our time in the 
future. A couple of problems that are 
still plaguing us are an intermittent 
error in the declination move command that 
causes wasted telescope motion and a 
systematic difference- of about ± 30" in 
the declination pointing depending on the 
direction of telescope declination motion. 

North-south focus tracking is now 
available, but work still needs to be done 
on the complicated east-west/north-south 
software limits and on the pointing 
equations associated with north-south 
focus motion. The declination pointing 
equation will be changed to include only 
terms that have physical meaning and to 
isolate a frequency dependent terra that 
has always been associated with the focus 
misalignment far from the zenith. 

Telescope control is still mostly a "batch 
mode" operation, although this should 
change in the next few months. Standard 
procedures containing pointing and tuning 
parameters for nearly all receivers are 
part of the system. The observing logs 
have changed after comments from operators 
and observers, and these should not change 
much in the future. 

A program syntax checker and a timing 
checker are available at the telescope and 
on the lab MassCorap. Contact Harry Payne 
to find how to use them. Several users 
have written their own program generators, 
which take source information  from a 

catalog and produce command language 
statements. We are looking into general¬ 
izing the input and consolidating the 
features of these tools. 

Each observer now has a login file on the 
control computer using his or her first 
initial and last name, as has become the 
NRAO standard. All observing files should 
be kept and edited in this area, then 
transferred to the "user.files" area for 
use by the telescope operator. When the 
observer leaves, his or her login file 
area will be saved on floppy disk and 
erased from the main disk. The 
"user.files" area will generally be backed 
up for later retrieval, but the observer 
should not assume that this area will be 
available when he or she returns. Keep 
all of the files that you want saved under 
your own login, and keeping your own 
backup is always a good idea. Login files 
will be kept for at least one year. 

Some major areas of the telescope control 
system that are now being given attention 
are enhancements to the command language 
processor, a menu-driven setup utility, 
and a source catalog manager. Command 
language processor enhancements Include 
math functions and the abilities to issue 
immediate commands to the telescope from 
the operator's keyboard and to start in 
the middle of observing programs without 
deleting scans that have already passed. 
Longer range projects are a smart schedule 
verifier, more data monitoring functions, 
and the possible replacement of one of the 
terminals with a microcomputer for easier 
file editing and user interface additions. 
We are just starting to reduce the 
observer's dependence on the command 
language, but that is still the goal. 
Requests for special additions or changes 
are always welcome. 

R. Fisher 
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2-5 GHz RECEIVER:  RECENT UPGRADES 

HEMT amplifiers with a noise temperature 
in the range 8-13 K have recently been 
installed in the 4.5-5.0 GHz section of 
this receiver. The new HEMTs replace FET 
amplifiers having a noise temperature of 
14-20 K across the band. With the HEMT 
amplifiers in place, receiver noise 
temperature measured at the dewar wave¬ 
guide flange is 11-16 K. Total system 
temperature is measured to be < 31 K over 
the frequency range 4.54-5.0 GHz, rising 
to 34 K at the 4.50 GHz band edge. The 
best performance is near 4700 MHz where 
the system temperature is about 25 K. 
Examination of the noise budget at this 
frequency indicates that the HEMT ampli¬ 
fiers contribute 42 percent of the total 
system noise followed by the feed scatter 
and spillover—about 27 percent. Beam 
maps for channels A and B (right- and 
left-hand circular polarization) reveal a 
clean pattern with scattered noise about 
20 dB down from beam center. A plot of 
the difference between the channel A and B 

maps indicates no systematic pattern. 
With a system temperature about a factor 
of two less than the previous receiver at 
6 cm and clean intrinsic dual circular 
polarization, this new receiver will be a 
major improvement to the 6 cm VLBI 
scheduled for the 140-foot in June. 

The 2.9-3.4 GHz section of this receiver 
is now equipped with variable noise injec¬ 
tion in both channels. The noise injection 
for each channel can be adjusted indepen¬ 
dently to provide uncorrelated noise in 
the range from 0 to 50 K continuously. 
The noise injection can be turned on and 
off by the computer at the 140-foot. The 
benefits of such noise injection are still 
in the experimental stage; however, it is 
available for general use. Please note 
that when not in use this noise is 
isolated from the receiver by greater than 
100 dB and will not affect the performance 
of this receiver. 

R. F. Bradley 

SPECTRAL PROCESSOR FOR THE 300-F00T TELESCOPE 

For some time now a new spectrometer for 
the 300-foot telescope has been in the 
design and construction phase. Dubbed the 
Spectral Processor, it is intended to 
satisfy many of the needs of both the 
spectral line and pulsar communities. 
Hence, the major design goals of this 
project are the following: 

1. 

2. 

3. 

4. 
5. 

6. 

Adequate frequency resolution and band¬ 
width for spectroscopy (<» 1024 points, 
<= 40 MHz); 
Adequate time and frequency resolution 
for pulsar observations (>* 12.8 psec, 
4 IF channels at 256 frequency points 
each); 
Real-time dedispersion, Stokes param¬ 
eter calculation, and Faraday rotation 
correction capabilities; 
RFI rejection and tolerance; 
Two effectively independent spectrom¬ 
eters with multiple inputs; 
Flexibility in many respects. 

The implementation that has been conceived 
to satisfy these goals consists of two, 

effectively independent, high time resolu¬ 
tion FFT spectrometers. Several modules, 
arranged in a pipelined architecture, are 
required to satisfy all the goals stated 
above. 

Our goal is to have a usable instrument 
ready to turn over to the users by late 
1988. Before that, the immediate goal is 
to design and build half the system, i.e., 
one spectrometer plus control in order to 
run system tests. We have currently com¬ 
pleted several modules (ADC's, buffer 
memory, window multiplier, initial FFT 
module, timing generator) and several 
others are in progress. The Stokes 
Multiplier and Faraday Correction facili¬ 
ties have been deferred, and will be 
designed and built after the initial 
system is turned over to the users. 
Completing the second half of the system 
once the first half has been built and 
debugged is straightforward and should not 
take very long. 

R. J. Lacasse 
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REPORT ON THE 7-FEED RECEIVER 
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The 7-feed, 6 cm receiver was built to 
make rapid continuum surveys on the 
300-foot and 140-foot telescopes. The 
seven feeds are arranged in a filled 
hexagonal pattern. The horn spacing is 
10.8 cm, yielding beam separations r * 8'4 
on the 300-foot telescope. The off-axis 
feeds have coma lobes at the ■» 1 percent 
level and efficiencies 85-90 percent of 
the on-axis feed efficiency. When the 
feed box is rotated 9 » tan-* (/3/5) ■» 
1901 away from the scan direction, the 
beams make seven equally spaced tracks 
uniformly spaced by r sin 9 « 2*75 on the 
sky. Since the FWHM beamwidth is about 3' 
on the 300-foot, two interleaving scans 
are needed to provide critically sampled 
coverage for mapping. 

The right- and left-circular polarization 
signals from these feeds are sent to the 
14-channel receiver. Each total-power 
receiver channel consists of a noise diode 
followed by a six-stage cooled GaAsFET RF 
amplifier whose output is detected 
directly. There are no switches, mixers, 
LO's, or IF amplifiers. This simple 
design allows all 14 RF amplifiers to fit 
into a single dewar, permits very wide 
instantaneous bandwidths, and reduces 
cost. The system noise temperature on the 
300-foot telescope is about 60 K, much of 
which is probably caused by spillover, and 
the receiver bandwidth is almost 600 MHz. 

Extreme care was taken to minimize 
receiver gain fluctuations caused 
by mechanical stress, temperature changes. 

and bias-voltage drifts. As a result, the 
receiver is sufficiently stable to be 
noise limited with integration times as 
long as T ■» 0.5 s. For example, for a 
survey that is currently underway, the 
telescope is typically used to make single 
7.5-minute scans covering 5 = 0° to 75° by 
slewing at 10° per minute. Each receiver 
output is sampled every 0.1 sec (= 1' on 
the sky), and a 5 sec running-median 
baseline is subtracted from each channel. 
The scans are found to be noise-limited 
except in certain cases, for example, 
during rain, where correlated ripples 
caused by rain emission may occur. The 
receiver stability is good enough that 
such ripples can be suppressed by 
"post-detection beam switching," that is, 
subtracting shorter running medians 
determined from the medians of all 
14 channels simultaneously. 

This receiver has been used once on the 
300-foot telescope, and it worked quite 
well (see January 1 Newsletter). The high 
data rate (14 channels x 10 samples/ 
channel/second » 140 samples/second) can¬ 
not be handled by the data-taking computer 
at the 140-foot and severely taxes the new 
data-taking system at the 300-foot tele¬ 
scope. Also, the large amount of data 
produced can easily overload the subse¬ 
quent data reduction stages as well (e.g., 
conversion of telescope tapes to FITS 
tapes, analysis with CONDAR). Efforts are 
underway to increase the throughput of the 
single-dish reduction programs. 

J. Condon 

CONVERSION OF 300-FOOT CONTINUUM DATA TO FITS FORMAT 

Programs now exist to convert continuum 
data from the 300-foot to a standard FITS 
format. The output tape is In a standard 
FITS format and uses the FITS tables ex¬ 
tension. Each scan on the telescope tape 
is converted to a standard FITS header 
using the single-dish keywords (see NRAO 
memo to Single Dish Users from Betty 
Stobie and Lorrie Morgan, Single Dish FITS 
Tape, October 21, 1986), and a FITS table. 
The data in the FITS table may be in 
binary or in ASCII (the default is binary). 

Additions to this system, which will be 
completed shortly, will expand this 
conversion capability to Include 140-foot 
continuum data. A similar system to 
support spectral line data Is also under 
development. When these programs are 
completed, all data generated at Green 
Bank, including keep tapes from the POPS 
system, can be converted to a FITS format. 

A. Farris 
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THE 300-FOOT TELESCOPE ARRAY FEED RECEIVER 

The Array Feed Receiver is designed to 
increase the effective hour angle tracking 
range of the 300-foot antenna and minimize 
the scan loss when compared with a single 
feed receiver. It provides frequency 
coverage over the 400-500 MHz band with 
instantaneous bandwidths of 5 to 10 MHz. 
A 2 x 8 array of feeds will be used. The 
antenna efficiency and sidelobe levels 
when fed with a 2 x 8 array are improved 
over those obtained with a4x4 or 1x8 
array feed configuration. 

The power and phase patterns for the 2x8 
array have been calculated for 0.0 feet 
offset from focus, and 15 feet offset, and 
for two planes 90 degrees apart. The 
pattern in a plane through the long 
dimension of the array shows a null at 
about 62 degrees, which Is at the edge of 
the reflector. 

The antenna beam patterns for the 300-foot 
antenna illuminated with the 2x8 array 
feed have also been calculated. These 
patterns do not include effects of feed or 
feed support blockage. The antenna gain, 
efficiency, 3 dB beamwidth, and maximum 
relative sidelobe levels are tabulated 
below for array feed offsets of 0.0, 5.0, 
10.0, 15.0, 20.0, and 23.0 feet. 

For one channel of the receiver, the 
signals from each pair of dipoles (one 
pair per array element) are combined and 
amplified using hybrids followed by low 
noise amplifiers. The amplifier outputs 
are fed to a Butler Matrix. The Butler 
Matrix combines the dipole pair signals 

with proper phasing to produce outputs 
corresponding to eight orthogonal array 
beams. Voltage controlled phase shifters 
provide independent control of the array 
beam phases. A voltage controlled phase 
shifter has been developed that varies the 
phase through 340 degrees over the 400 to 
500 MHz band. The eight phase-shifted 
beam signals are summed, amplified and 
sent to the control room. A duplicate set 
of components is needed to receive the 
orthogonal polarization. 

To complete this project, the remaining 
tasks are: 

Increase the bandwidth of the low noise 
amplifier input matching network; con¬ 
struct and test amplifiers; 

Layout Butler Matrix printed circuit board 
and fabricate; 

Construct and test array feed elements; 

Design receiver box in two sections to 
minimize transport and installation 
difficulties; 

Construct and test phase shifters; 

Define, design, and construct control 
computer - phase shifter interface and 
data link. 

The receiver should be completed during 
the first quarter of 1988 if the required 
people are available. 

Offset Graax at Theta 
(feet) (dB) (deg) Efficiency 

0.0 50.7 at -0.0 0.64 
5.0 50.5 at -1.90 0.61 

10.0 49.3 at -3.80 0.44 
15.0 47.4 at -5.75 0.30 
20.0 46.4 at -7.80 0.24 

3 dB BW Sidelobe 
(deg) (dB)      (deg 

0.48 -22.2 at ± 0.75 
0.48 -24.4 at - 3.05 
0.53 -28.2 at - 3.05 
0.62 -15.3 at - 3.65 
0.80 -17.2 at - 6.15 

J. R. Coe 
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Quarter  Configuration 

VLA 
VLA CONFIGURATION SCHEDULE 

I.  1987-1988 

Antennas Available Proposal Deadline 
327 MHz 8, .4 GHz 23 GHz" 

1987 Q3 A 21+ 13 7+ March 15, 1987 
1987 Q4 A, A/B, B 22+ 15 10+ June 15, 1987 
1988 Ql B, B/C, C 25 21 13 September 15, 1987 

^Subject to budgetary limitations. 
All 27 antennas are  equipped with 23 GHz receivers;  the number given is the  number of 
antennas with new receivers, approximately three times more sensitive than current ones. 

Maximum antenna separation for the four 
VLA configurations are: A-36 km, B-ll km, 
C-3 km, D-l km. Further information is 
summarized in  "VLA Observational Status 

Report," (new version March 15, 1987) 
which can be obtained from Alison Patrick, 
NRAO, P.O. Box 0, Socorro, New Mexico 
87801, Telephone:  (505) 772-4240. 

II.  Approximate Long-Term Schedule 

Q^   Q2   Q3    Q4 

1987   C    D    A     B 

1988 

1989 

1990 

B 0 # 

"All antennas equipped for 327 MHz operation. 
+A11 antennas equipped for 8.4 GHz operation. 
Voyager-Neptune encounter. 

R. D. Ekers 

VLA TRACK MAINTENANCE 

Deferred maintenance of the rail lines has 
resulted in a sufficient number of bad 
cross ties still in service that 
reconfiguration schedules may be 
jeopardized. Starting this spring, 
replacement of ties will begin. Although 
more than 4,000 ties will be replaced with 
funds available in 1987, this is only 
about 10 percent of the identified bad 
ties and is less than the anticipated 
annual failure rate. 

In addition, there are bad rails and other 
components which must be corrected. By 
carefully Identifying the most serious 
deficiencies and concentrating our efforts 
there, we hope to maintain present 
reconfiguration schedules. As more funds 
become available, the pace of the 
maintenance work will increase to keep 
ahead of the natural deterioration of•the 
rail system. 

W. del Giudice 
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RECENT VLA MEMORANDA 

Recent additions to the growing library of 
numbered VLA Memoranda include the 
following: 

Technical Report No. 63: The Serial Line 
Controller (D. Weber), December, 1986. 

Technical Report No. 64: Synthesizer Con¬ 
trol, Module Type L16 (P. Harden), 
December, 1986. 

Test Memorandum No. 148: Investigating 
the Use of Tiltraeters to Correct VLA 

Antenna Pointing - Part 1. Initial Measure¬ 
ments and Analysis (P. Dewdney), February, 
1987. 

If you would like a copy of the listings of 
VLA Memoranda or a copy of any of the ones 
previously issued, contact Alison Patrick, 
NRAO, P.O. Box 0, Socorro, New Mexico, 
87801, Telephone:  (505) 772-4240. 

A. Patrick 

VLA SOFTWARE ERROR DURING NOVEMBER-DECEMBER AND FEBRUARY-MARCH VLBI RUNS 

The system update to the on-line MODCOMP 
computer system at the VLA on 8 October 
1986 included changes to the phase 
switching that were designed to reduce the 
level of correlator offsets in VLA data. 
Unfortunately, these changes also 
introduced errors into the phase switching 
applied during VLBI observations, with the 
following results: 

Single-antenna observations: The VLBI 
data recorded on video tape are okay. If 
three antennas were used (at 1.3 cm only) 
to provide calibration Information, these 
VLA data are no good. The system 
temperature measurements were not affected 
and can be used to calibrate the VLBI 
observations. 

Phased-array observations: Art Niell has 
used the Mk III processor at Haystack to 
determine that the phase-switching error 
splits the signal into equal sidebands at 
± 0.3 Hz, which was the signature we 
expected. The VLA calibration data were 
not affected by the error. 

We think that we corrected the problem 
before the 18-cm VLBI observations started 
on 25 February 1987. Observers and proces¬ 
sors should, however, be alert for problems 
showing a 0.3-Hz signature in subsequent 
observations. 

P. Crane 

VLA CALIBRATORS AND ARCHIVE SOURCES 

There is now a program available for IBM 
PC's or compatibles which will search 
either the VLA calibrator source list or 
the VLA archive list. The program can be 
used on either a system with two floppy 

disk drives or a hard disk. The program 
and data are distributed on one floppy 
diskette. Please contact A. Patrick if you 
wish a copy. 

C. Bignell 

HENRY J. BOOKER FELLOWSHIP AWARD 

Tim Cornwell (NRAO) and Shri Kulkarni 
(Caltech) have been jointly awarded the 
Henry J. Booker Fellowship by the U.S. 
National Committee for the International 
Union of  Radio  Science.  The Booker 

Fellowship is awarded every three years to 
a promising young radio scientist(s) and 
provides travel support to the URSI General 
Assembly.  Congratulations to Tim and Shri. 

R. Ekers 
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CHANGES IN SOCORRO SHUTTLE SERVICE 
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Effective February 1, the Socorro Shuttle 
Service began charging NRAO for trips that 
were made by them where the user did not 
show up at the appointed location or time. 

The onus for communicating any changes in 
plans affecting pick-up times by the 
Socorro Shuttle Service falls to the user. 
The user must inform VLA staff during the 
normal work hours (8:40 a.m. to 4:30 p.m. 
MT)  at (505) 772-4357 or  the Shuttle 

Service after hours (505) 835-0040. The 
Shuttle Service must be contacted at least 
two hours prior to the arranged pick-up 
time. 

In cases where there is 'no show* 
charge, and it has been determined that 
the user did not do his best to inform 
either the VLA or the Socorro Shuttle 
Service, the user will be billed by NRAO. 

C. Bignell 

VLA FRIENDS AND CONTACT PERSONS 

The VLA proposal cover sheet requests the 
kind of observer assistance needed prior 
to or after arrival at the VLA. This 
would be help required by an observer in 
either preparing for his observing run or 
for data and image processing afterwards, 
or both. The categories of help include: 

a. None. Even though this indicates no 
help is required, we still try to 
assign a "contact" person (for those 
proposals which do not include NRAO 
staff) to provide relevant information 
on recent developments. 

b. Consultation. The "contact" person 
assigned can provide help at the level 
needed for an observer who has some 
familiarity with the system. They can 
also refer users to "experts" in 
relevant fields if necessary. 

c. Friend. This indicates that extensive 
help is needed and is generally 
required for observers who have never 
been to the VLA or have only visited 
in the distant past. 

d. Staff Collaborator. Those observers 
who are very unfamiliar with radio 

astronomy and synthesis telescopes 
techniques. Observers conducting a 
very difficult experiment which goes 
to the limits of the instrument should 
also consider this possibility. 

Whenever possible the proposal should 
indicate the type of help expected from 
the VLA staff. No answer to this question 
is taken automatically as option (a) 
(None). If for some reason the 
requirements for assistance from the VLA 
staff changes, at least one week of 
advance notice should be given to insure 
that the appropriate assistance would be 
available when needed. This is especially 
true for those requiring a Friend. In the 
case of a Friend, consideration should be 
given to the availability of the Friend on 
the arrival date in question. 

NRAO's travel policy allows reimbursement 
for one member of the proposal team plus 
one student. It is implicitly assumed 
that the training of the student while at 
the VLA is not the responsibility of the 
VLA staff. 

C. Bignell 
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12-Meter 
HIGH FREQUENCY RECEIVERS 

The 12-meter now has receivers covering 
the 270-300 GHz and 330-365 GHz frequency 
bands. Both receivers have single 
polarization channels with double sideband 
receiver temperatures of about 1000 K. 
The local oscillator signal is derived 

from a Gunn oscillator and a tripler for 
the 270-300 GHz receiver and from a Gunn 
oscillator and a quadrupler for the 
330-365 GHz receiver. Both receivers are 
easily (and remotely) tunable across the 
bands. 

J. M. Payne 

THE BOLOMETER 

Based on sensitivity tests performed in 
February, we are discontinuing support of 
the bolometer and will no longer accept 
any proposals for its use. The sensitivity 
of the bolometer in the 1.2 mm wavelength 
band was measured to be 3-5 Jy s""!'^ 
referenced to above the atmosphere. By 
comparison, the dual polarization 1.3 mm 
mixer receiver gives about the same 
sensitivity   with   both  polarization 

channels averaged. Because of these 
sensitivity comparisons and because the 
bolometer is expensive to support, we have 
decided to direct our limited resources 
elsewhere. We are considering improve¬ 
ments to the mixer receivers that will 
improve the sensitivity for both continuum 
and spectral line observations. 

D. T. Emerson and P. R. Jewell 

HYBRID SPECTROMETER UPDATE 

The construction of the Hybrid 
Spectrometer is continuing in Tucson and 
Charlottesville, with expected completion 
this fall. After laboratory testing, the 
spectrometer will be installed at the 
12-meter, probably in early 1988. The 
first few months at the telescope will be 
an evaluation and testing period, during 
which data from both the filter banks and 

the new spectrometer will be recorded for 
analysis. The hybrid spectrometer will 
record 1536 frequency points, distributed 
among up to eight independent I.F. 
channels. Initially, the I.F. processor 
will allow a maximum bandwidth of 600 MHz 
for 2 or 4 channel operation and 300 MHz 
for 8 channel operation. 

A. V. Dowd and R. W. Freund 

NEW DIGITAL CONTINUUM BACKEND 

We have released the digital continuum 
backend (DBE) for general use by 
observers. With its release, we are 
discontinuing support of the analog 
standard backend as an observing 
instrument. For the short term, the 
analog backend will continue to drive the 
on-line chart recorders. The DBE has all 
the capabilities of the analog backend and 
has several advantages, including better 
calibrated and more precise data. The DBE 
is a four-channel, four-phase backend that 

allows adjustable digital blanking of the 
signal during subreflector motion. The 
four phases that are recorded are SIGNAL, 
REFERENCE, SIGNAL + CAL, AND REFERENCE + 
CAL (at present, only the 3 mm receivers 
have a synchronous noise tube). The raw 
data from the DBE are passed from the 
control computer to the analysis computer 
where signal processing can produce 
switched power, total power, and 
calibration signals. 

P. R. Jewell 
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NEW TELEX NUMBER FOR TUCSON 
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NRAO-Tucson has recently obtained a Telex 
line. The number is 9102409524 NRAO TUC. 
Use  of this  line  for transmissions 

concerning observing runs,. Observatory 
business, or technical information is 
appropriate and is encouraged. 

D.   T.  Emerson 

In General 
USERS MEETING REPORT 

Issues that were discussed and concerns 
that were raised by the Users at the 
wrap-up of the Users Committee meeting in 
Green Bank last fall were: 

Green Bank 

• Although the new 300-foot telescope 
control system is a vast improvement 
over the old one, operator training and 
familiarity still need attention. 

• The length of time required for 
completion of the spectral processor is 
of concern. 

Tucson 

• The capabilities of the PDP 11/44 
telescope control computer were 
discussed in view of the availability 
of more modern computers. 

• The merits of a field rotator for the 
new eight-feed 220-230 GHz receiver 
were debated. 

VLA 

• Full installation of the 327 MHz system 
complete with RFI shields is essential. 

• A long-term study of a tiltraeter-based, 
active, pointing correction system 
would be valuable. Its relevance to 
observations of extended sources with 
the upgraded K-band receivers was 
acknowledged. 

• The potential importance of a VLA-Pie 
Town antenna link was stressed in view 
of the stretched-out VLBA construction 
schedule. 

General 

• Strong dissatisfaction with existing 
single-dish analysis software was 
expressed. A future Single Dish 
Analysis Workshop was recommended, and 
H. Liszt's work to develop a PC-based 
software system was encouraged. 

• The importance of a viable NRAO Postdoc 
program for the long-terra health of the 
Observatory was stressed. 

• The high priority track- and power- 
system maintenance plan was strongly 
endorsed, even if it means delaying 
other NRAO upgrade programs. 

R. J. Havlen 

A PROPOSED OPTICAL TELESCOPE ARRAY MOUNTED ON A RADIO TELESCOPE 

Optical and infrared astronomers show 
presently much interest in constructing 
coherent arrays of telescopes, with the 
perhaps optimistic hope of emulating their 
longer-wavelength brethren in image 
reconstruction. A particularly attractive 
way is the use of single-mode fibers, and 

a specific proposal has just been made 
(ESO-NOAO Workshop on "High Resolution 
Imaging from the Ground," January 1987), 
which we want to advertise before the 
radio astronomers community.  Baselines in 
the 10 to 30 m range seem quite good 
enough in the foreseeable future,  and all 
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telescopes (30 to 50 cm in diameter) could 
be located close to the incident wavefront 
by making use of just one existing radio 
telescope as support: this avoids 
delay-lines, a major simplification, and 
has other advantages, too. Hence, we are 
looking for a not-too-much-used, perhaps 
obsolescent but broadminded radio dish. 
Just  think of  the gain in bandwidth! 

The project clearly involves three stages. 
Right now, more laboratory tests of opti¬ 
cal fibers are needed; these are being 
carried out at N0A0. Simultaneously, we 
would like to gather information on point¬ 
ing accuracy, flexure and vibration levels 
of potential radio telescope candidates, 
if any. Ultimately, an alt-az mount 
will be preferred, because field rotation 
provides some degree of aperture 
synthesis. However, this is not essential 
for the second stage (at the very best, 
one to two years away), which would 
involve actually putting on the dish two 
small telescopes (with optical guiders, 
laser beams,  vibration sensors etc...). 

connecting them by fibers to a mixing 
station (either on the ground or at dish 
center), and demonstrating the production 
of usable fringes. Presumably, our 
telescopes could be hidden under the mesh 
and would not interfere with regular 
operation (nor aesthetic outlook). 

Should the results be conclusive, a 
sizeable degree of support will hopefully 
be obtained; we might then go the whole 
hog, i.e., build the full array of perhaps 
five or nine telescopes, and operate full 
time. That is, whatever time nature will 
allow, which should be a sadly small 
fraction of what she grants radio- 
astronomers: good seeing is essential, 
and any suitable dish will be situated at 
a decent optical site only by a stroke of 
most unexpected good luck. 

Anybody interested? 

Francois Roddier, Stuart Shaklan, Pierre 
Connes N0A0, Advanced Development Program, 
P.O. Box 26732, Tucson, Arizona 85726. 
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