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The Millimeter Array: Waiting 

to Exhale by R. L. Brown 

Since the first NRAO radio telescope, the 85-foot 
iiameter Howard Tatel Telescope, was built in 
3reen Bank, each successive NRAO telescope 
/vas designed to provide astronomers either with 
greater access to more of the radio spectrum or to 
provide radio astronomical images with increased 
Parity of detail. The 300 Foot Telescope gave 
astronomers a resolution nearly four times better 
han the Tatel telescope. The 140 Foot increased 
he frequency spectrum available for astronomical 
esearch from about 5 GHz to 25 GHz. The 36-foot 
elescope expanded the frequency spectrum 
urther by an order of magnitude to about 300 GHz. 
fhe VLA was the first true imaging telescope at the 
si RAO giving astronomers radio images with 
details resolved with the same precision as images 
rom the largest optical telescopes. Finally, the 
/LBA using independent frequency standards and 
wideband tape recordings dramatically increased 
he imaging resolution above that provided by the 
/LA by several hundred. Both the VLA and the 
/LBA cover approximately the same part of the 
requency spectrum as does the 140 Foot 
felescope. 

["he new instruments, the Green Bank Telescope 
GBT) and the Millimeter Array (MMA), continue 
his progression to wider frequency space and 
)etter imaging clarity. The GBT will cover the long 
nillimeter wavelengths previously accessible only 
o the 12 Meter Telescope, but it will improve the 
esolution by a factor of eight. And the MMA will 
)rovide imaging with a clarity of detail comparable 
o that of the Hubble Space Telescope throughout 
he millimeter and submillimeter part of the 
jpectrum. 

fhe new suite of NRAO telescopes—the VLA, 
/LBA, GBT, and MMA—complete the set of tools 

(Continued page 2) 

1997 Jansky Lecture Receives 

Rave Reviews byJim Condon and 
Billie Rodriguez 

Professor R James E. Peebles of Princeton 
University presented the 1997 Jansky lecture, 
entitled The Big Bang and Our Evolving 
Universe, in the nearly full Gilmer Hall auditorium 
at the University of Virginia, Tuesday, October 
28. He motivated his talk from an historical 
perspective, emphasizing the ideas of the early 
twentieth century that competed as descriptions 
of the structure of the Universe. He then used a 
spectacular series of slides to show that the 
Universe contains a complicated hierarchy of 
increasingly large structures, from stars to 
galaxies to clusters of galaxies. However, the 
Universe becomes quite uniform and thus simple 
on the very largest scales, so that cosmologists 
have a reasonable hope of understanding it. 

Dr. Peebles used the MAP satellite, for which the , 
NRAO is building amplifiers, as an example of 
the instruments which will provide the data 
needed for cosmologists to model the Universe 
as a whole. His hypothetical comment directed 
to the audience, "You seem to have a lot more 
questions than answers, for a guy from New 
Jersey!", emphasized that we still have a long 
way to go. The Lecture was later presented in 
Tucson and Socorro, attracting respective 
audiences of approximately 200 and 350! 

The Jansky Lectureship was established by the 
Trustees of Associated Universities, Inc., and 
was first awarded in 1966. It is named in honor 
of Karl G. Jansky, who in 1933 first detected 
cosmic radio waves from the Milky Way. 
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(Continued - The Millimeter Array: Waiting to Exhale) 

needed by astronomers to conduct research across the radio spectrum. They operate from frequencies 
as low as will propagate through the ionosphere to submillimeter wavelengths corresponding to 
frequencies so high that higher frequencies, far infrared-wavelengths, are completely absorbed by 
molecules in the Earth's atmosphere. Across this entire spectrum, the NRAO instruments will provide 
astronomers with images comparable in detail to the best optical or infrared images. 

The Millimeter Array, the instrument that will complete this suite, has been in the planning and development 
phase at the NRAO since 1981. The AUI proposal to build the MMA was submitted to the NSF in 1990. 
The MMA fared well in the peer review process at the NSF and it was included in the NSF funding plan for 
FY98 that President Clinton presented to Congress. We are very gratified to see that Congress has 
approved this plan, and we look forward to beginning the project in 1998. 

The NSF has structured the MMA project in two phases. A design and development phase of 
approximately three years duration is to be followed, if approved, by actual MMA construction. The 
development phase is to be used to construct prototype hardware for two purposes: first, to demonstrate 
that the technical goals of the MMA can be achieved, and second, to allow us to establish a firm cost 
estimate for the ensemble of production hardware needed for the MMA. If the NSF judgement at the end of 
the design and development (D&D) phase is favorable, construction to a fixed budget may be authorized. 

The NSF two-phase approach is a fiscally sound way to manage the project but it does introduce 
organizational complexities. In particular, since there is no guarantee that array construction will be 
approved, it is not possible to assemble a staff dedicated to the MMA project exclusively at a single 
location. Instead, people across the NRAO with special skills needed for the prototyping phase of the 
project will be enlisted to it. You will see significant MMA activities at all the NRAO locations. We'll spend a 
lot of time in teleconferences with such a geographically distributed development program. 

The MMA D&D plan is to develop the semiconductor devices needed for the mixers, amplifiers and LO 
multipliers at the CDL under the direction of John Webber. The antenna group in Tucson is led by John 
Lugten. The receivers, cryogenics and photonic local oscillator development is also based in Tucson and 
supervised by Darrel Emerson. The site testing and site planning efforts are being organized by Simon 
Radford and Jeff Kingsley, respectively, also in Tucson. Tony Beasley in Socorro is responsible for MMA 
computing planning while Dick Sramek is organizing the development and prototyping efforts for the signal 
transmission system. The overall MMA system planning is a task shared by Dick Thompson and Darrel 
Emerson. Frazer Owen is the project scientist, Mark Gordon is the liason for Chilean affairs, and Peter 
Napier is the project manager. 

The MMA design and development, or prototyping phase, will be done with the cooperation and 
participation of our colleagues at the Caltech Owens Valley Radio Observatory and at the Berkeley-lllinois- 
Maryland Association array. Recruiting their participation in the project will bring to it the experience of 
those presently involved with synthesis imaging at millimeter wavelengths. Their efforts will benefit the 
MMA as well as the OVRO and BIMA instruments. 

Further partnership and cooperative involvement in the MMA is very likely. The NSF would like to see the 
MMA done as a partnership between their agency (through the NRAO) and another governmental agency 
or an international partner. Discussions, some quite far along, are being held with both the Japanese 
National Astronomical Observatory and the European Southern Observatory.These may lead to the MMA 
being done collaboratively and being expanded well beyond the scale of the project that we have been 
imagining heretofore. Such partnerships, should they come to pass, will have little effect on our near-term 
development plans but perhaps profound effects on the long-term evolution of the MMA project. Such 
issues will be discussed in future articles. 

Finally, since the MMA has as one of its principle goals the ability to image astronomical sources at 
submillimeter wavelengths which are increasingly absorbed by the Earth's atmosphere as one goes to 
shorter and shorter wavelengths, the location of the MMA is crucial to its ability to achieve its scientific 

(Continued) 
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goals. It must be located where the air above the 
array is exceptionally dry. Moisture in the 
atmosphere is very concentrated near sea level. 
As you go to higher and higher elevations the sky 
becomes increasingly dry. Therefore the MMA 
must be located at a high elevation. A unique place 
in the world that combines access to very high 
elevations and which is located adjacent to the 
driest desert in the world is the northern region of 
Chile. After a decade of site testing the Altiplano 
region of the Andes mountains east of the Atacama 
Desert and at an elevation of 16,500 feet proved to 
be a truly superior location for the MMA. The 
photograph accompanying this article shows Paul 
Vanden Bout accompanied by Hugh VanHorn and 
Bill Harris from the NSF near the site recommended 
for the MMA. Note that these people are standing 
on a flat area not on top of a mountain; the 
mountains you can see in the background rise to 
more than 20,000 feet. One can drive on a paved 
road to this site with no difficulty. 

If all goes well, by the middle of the next decade 
astronomers will begin to use the MMA, initially as 
an interim instrument, but quickly as a full imaging 
array. When they produce the millimeter 
wavelength images of stars and planets nearby and 
the images of galaxies near the bounds of the 
universe, they will be using the instrument that 
completes the evolution of NRAO instrumentation 
to wider frequency ranges and higher resolutions 
that began with the Tatel Telescope half a century 
earlier. 

Left to right: Bill Harris, Hugh VanHorn, and Paul Vanden Bout 

Year 2000 and the NRAO 

by Alan Bridle 

There are some big parties planned around the 
world for New Year's Eve, 1999. The top party 
spots were booked solid years ago. Unfortunately, 
a real party pooper may also show up at the stroke 
of midnight. 

Its name is the "Millennium Bug", or "Y2K" 
(shorthand for Year 2000). It's not something out of 
science fiction, but a computer bug that could be 
big trouble about 800 days from now. 

Take a look at your checkbook. Where you write 
the date on each check, it probably has a '19' 
preprinted before the year. You don't have to write 
'1997' in full, just '97'. That saves a few seconds 
on every check you write. You probably thought it 
was a good idea. 

Much of the world's computer hardware, 
programs, and databases have done just that for 
decades. The year is stored as 'YY', used as if it 
means '19YY1. Not keeping track of what century it 
is made economic sense decades ago, when data 
went into computers on punched cards and when 
"mainframes" had less disk space than today's 
"notebo oks". It's been estimated that not storing all 
those 1 i s saved around $30 billion, worldwide. 

Now that 2000 is approaching, the real bill for this 
shortcut is coming due. Critical computers, 
programs and databases that use dates but don't 
know which century it is will have to be retired, 
refurbished, or replaced. The cost has been 
estimated at $300 billion to $600 billion worldwide. 

It's not just the cost that may be painful. Because 
so much has to be fixed simultaneously and fixed 
soon, there may not be enough people to do the 
whole job in time. 2000 may arrive before the 
world's information infrastructure is fully "Y2K 
compliant", i.e., guaranteed to process all dates 
and time intervals correctly after 31 December 
1999. 

Why does this matter? Here's an example. 

A company that recently won a 5 year Defense 
Department contract ending in 2002 got a 95 year 
delinquency notice 90 days later. A DOD 
computer expected deliverables in '02'. It 
interpreted that as '1902', compared it with '1997', 
then issued the 95 year notice. Nobody checked 
it. If that seems funny, it might be less so if it was 
your federal tax status being questioned by the 
IRS, claiming 95 years' worth of penalties! 

(Continued) 
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Common sense says this shouldn't happen, of 
course. But computers don't have any common 
sense. They do exactly what we tell them, no more 
and no less. And what many have been told about 
dates makes no sense after 31 December 1999. 

The problem is serious because increasing 
"efficiency" took people, and common sense, out of 
the loop in many business transactions. We rely on 
computers to compute bills, interest, due and 
delinquency dates, etc. quickly and correctly. If 
they start making mistakes from century confusion, 
then most banks, government agencies, and 
businesses don't have the staff to secondguess 
them before problems proliferate. The computer 
date problems must be fixed. 

You may be asking "how can using two more digits 
in dates be such a big problem? Just make them all 
YYYYMMDD instead of YYMMDD ... It's not rocket 
science." 

Here's an analogy to show why fixing one little bug 
can still be big trouble. 

Suppose you have copper plumbing at home, and 
one soldered joint starts to leak. It's no big deal, 
you fix it. You might call a plumber if you don't have 
a blowtorch and solder handy. 

Now suppose that you were told that at midnight on 
31 December 1999, every soldered joint in your 
home will come apart unless you redo them all first. 
You wouldn't wait until that morning to start the job! 
Just finding all the joints could take a while. Some 
might be inaccessible. You'd likely need a plumber, 
and to plan ahead. 

But what if we found out that all the soldered joints 
in all the copper plumbing all over the world would 
come apart at midnight on 31 December 1999? 
That would be a crisis. Do we have enough 
plumbers? Enough blowtorches? Enough solder? 
Whose plumbing would get fixed first? The "most 
important" buildings (who decides which they 
are?), or the ones whose owners call the plumbers 

first? If time was running out, we might start the 
work in the places that make solder and 
blowtorches, and plan to shut off the water 
elsewhere. 

Each Y2K bug is like one soldered joint, trivial to fix 
by itself. But we do have a situation where the 
whole world has to make the same repairs at once, 
with a fixed deadline. Thirty or forty years'worth of 
accumulated bad practice now has to be corrected 
in less than 800 days. This is why the Millennium 
Bug is dangerous: it might overwhelm the 
resources available to fix it in time. It is also being 
fixed on a first-come, first-served basis, not (yet) 
as part of any coordinated approach. 

The Millennium Bug can also live in things that we 
don't usually think of as computers. 

There are "embedded chips" in controls that 
regulate heating, ventilation and airconditioning in 
high-tech buildings; in industrial production lines; 
in systems that call for maintenance if they aren't 
serviced or calibrated on schedule (elevators, 
hospital equipment); in building security and 
safety systems; in telephone switches; in water 
treatment plants; in electric power generation and 
distribution systems. Many embedded chips use 
primitive date processing and may interpret '00' as 
'1900'. In many cases this won't matter, as the 
correct date is not critical to the chip's work. But in 
others, it will matter. These must be identified, 
among the seven billion or so embedded chips 
that are installed annually, then they must be 
replaced. 

Unexpected Y2K failures have already been 
found in electric power generation (a coal-fired 
power plant shut down in a Y2K test because its 
smokestack scrubbers thought they had not been 
serviced for decades), in retail sales (the checkout 
and inventory system of a store in Detroit failed 
repeatedly when reading debit cards with "00" 
expiry years), in date-aware "uninterruptible" 
power supplies (some models shut off power 
completely when told that the year is '00'), and in 
date-aware pharmaceutical production lines. 

The Observatory, and each one of us, depends on 
services such as electric power, communications, 
banking, and retirement investments. Production 
and distribution of many commodities and 
products also takes a "just-in-time" approach that 
relies on accurate forecasting of needs, and on all 
supplies being delivered when needed. Century 
confusion in even a few places could therefore 
have serious ripple effects elsewhere. 

(Continued) 
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It's clear that many vital services and supplies 
would be disrupted if the Year 2000 arrived 
tomorrow instead of two and a quarter years from 
now. Only a few percent of the total Y2K conversion 
job worldwide has yet been done. 

It's unclear how close to full Y2K compliance the 
banks, stock exchanges, insurance companies, 
hospitals, governments (federal, state and 
municipal), air traffic control centers, railways, 
automated warehouses, pharmacies, electric 
utilities, telephone systems and industrial plants will 
be when Saturday, 1 January 2000 actually comes. 
The Millennium Bug is serious business because 
these are not things that we're used to being 
unclear about. That's why some CEO's, and 
computer programmers, may be skipping the big 
millennium party. 

What are we doing about Y2K at the NRAO? 

We're now assessing where we may have Y2K 
problems in the hardware and software that are 
most critical to running the Observatory. We're 
focusing our initial effort on the Observatory's fiscal, 
payroll and personnel processes, and on telescope 
operations. We're also looking at systems that 
contain embedded chips, including our 
communications systems and building controls, as 
well as at computers and software. 

Time is such a fundamental parameter in 
astronomy that the telescopes, observing software 
and data analysis programs must be able to go 
smoothly through the century transition. Most were 
designed to do so and we should need only to test 
that they do, and correct any unexpected problems 
that such tests reveal. We know that others will 
need some modification to be fully Y2K compliant. 

As we do not use large amounts of date-aware 
computer software elsewhere in the Observatory, 
we should not face the severe problems that 
confront many businesses and financial 
institutions. But we are not immune to them, either, 
and we have begun to review our own Y2K 
compliance and that of major suppliers of services 
on which we depend. 

A working group has been set up to identify and 
help mitigate any Y2K problems within the NRAO. 
Each NRAO site and major division has a 
representative on this group: Richard Simon and 
Gareth Hunt (Computer Division), Tony Beasley 
(AOCA/LA), Carl Bignell (Personnel), Alan Bridle 
(Charlottesville), Jim Desmond (Fiscal), Jeff Hagen 
(Tucson) and Bob Vance (Green Bank). If you're 

concerned about a Y2K issue in any date-aware 
device that is essential for your work at the NRAO, 
please contact one of these people. 

We aim to complete our initial assessment and 
testing of critical systems at the NRAO by the end 
of 1997. Only then will we know the scale of any 
Y2K problems within the Observatory and thus be 
able to decide how best to handle them. 

To increase awareness of Y2K issues at the 
NRAO, talks are planned for each site, and a Y2K 
Web page has been started at 
http://www.cv.nrao.edu/y2k/. This Web page will 
lead you to information on the Internet about Y2K 
preparedness outside the NRAO, as well as to our 
internal Y2K documents. 

Thumper... Thumper, Where 

Are You??? by Clint Janes 

Thump, thump, "Here's one!" It's the Track Crew 
out looking for rotten railroad ties. There are 
190,000 railroad ties on the VLA, and the only way 
to find a bad one is to walk the array and thump 
each tie with a length of V* rebar. 

This day, Paul Savedra, Pat Trujillo, Mike Torres, 
and Adr an Pino take a couple of hours to walk 
about 8000 feet of the array, a small fraction of the 
41 miles of double rail. The heavy rod easily 
penetrates rotten spots that grow under the plates 
that hold the rail to the ties. Broken ties are 
spotted visually. Where the ballast (rock) that 
supports the tie wasn't tamped well, the tie can 
break in half when the 350 tons of antenna and 
transporter lumber by. Some of the ties with date 
stamps showing they were manufactured as far 
back as the 1920's are still good; but others, split 
and weathered, sound hollow when thumped with 
the rod. All ties under crossings are assumed to 
be rotten. 

If too many of the ties are bad, the spikes can come 
loose and cause the rail to tip over, possibly 
derailing the transporter, a very scary experience 
at best. The Track Crew knows that the 
transporter operator is depending on them to do a 
good job. 

This day, the crew finds 1114 bad ties or 17.4% of 
the ones they have checked. Extrapolating the 
numbers to the entire array, there could be as 
many as 33,000 bad ties on the array. Since the 
Track Crew can only replace 3500 ties a year with 
the current resources, some special planning may 
be necessary to catch up. Thump, thump. But for 
now, it is time to set some molds for testing the 
concrete spur anchors and, oh yes, there is a 
report of a broken gate out toward the end of the 
east arm. 



Stealth Visitor on the Loose! 

Unusual sightings of a rather small, but well dressed, being have recently been recorded at the 
Edgemont Road building in Charlottesville. SETI, are you out there? Verification of this new 
visitor's identity has not been made. However, we do know these facts to be true about said 
individual: 

1) Frequents out of the way corners; 
2) Has been observed with data disks stuffed in pockets; 
2) Never reveals his/her face; 
3) Appears to be very quiet and orderly; 
4) Makes a fashion statement; 
5) Always causes smiles and looks of wonder by passers-by. 

Any further information you may have regarding the identity of this diminutive visitor from afar is 
welcome. Contact Gene Runion in the ER Computing Division. 



Scoping the Sites... 

AOC 

Jon Spargo, NRAONM Safety 
Officer, was honored as "Man of 
the Year" for 1997 by the Socorro 
County Chamber of Commerce. 
The award recognized Spargo's 
numerous community-service 
efforts, including organizing 
extensive public observing 
sessions for Comet Hale-Bopp at 
New Mexico Tech's Etscorn 
Campus Observatory, leading a 
new model-train club that is 
preserving railroad-history 
artifacts in Socorro, and 
participating in public-service 
activities of the Socorro Amateur 
Radio Association. Spargo also 
volunteers for Project ASTRO, a 
nationwide astronomy-education 
program that brings science into 
school classrooms. Spargo 
received his award from outgoing 
Chamber President Dave Finley 
at the organization's annual 
banquet in October. - Dave Finley 

Charlottesville 
Unusual sightings of a rather 
small, but well dressed, being 
have recently been recorded at 
the Edgemont Road building in 
Charlottesville. SETI, are you 
out there? Verification of this 
new visitor's identity has not 
been made. However, we do 
know these facts to be true about 
said individual: 

1) Frequents out of the way 
corners; 

2) Has been observed with 
data disks stuffed in 
pockets; 

2) Never reveals his/her 
fopp- - Tessy Schlemmer 

Green Bank 

The Green Bank Central Shops 
employees recently participated in 
a mathematics review course as 
part of on the job continuing 
education. It was designed and 
taught by Amy Petticrew, GB co-op 
student in the Electronics Division. 

(Amy has since completed her 
assignment with NRAO.) The 
class met three times a week for 
approximately one month during 
August and September. Topics 
covered were: elementary algebra, 
geometry and trigonometry. The 
group completed homework on a 
regular basis and strengthened 
their math skills. Those 
participating were: Dwayne Barker, 
Martin Barkley (supervisor), Roger 
Dickenson, Don Gordon, Ron 
Gordon, Ray Hanshew, Mike 
Hedrick, Wendell Monk, Pat 
Schaffner, Harry Sipe, and Todd 
Wright. - Dot Tarleton 

Tucson 

Tucson held its annual picnic at 
Ft. Lowell Park on September 27 
for employees and their families; 
everyone enjoyed the fine food 
and fellowship. Event planners 
were: Nancy Clarke, Jack 
Cochran, John Fitzner, Joan 
Martin and Jennifer Neighbours. 
A huge hit at the picnic was "The 
Castle" - a room size inflatable 
structure. Children of all ages 
enjoyed the jumping and 
bouncing in it for fun. Some 
fathers enjoyed being in the castle 
so much that we had to drag them 
out to eat! Other news: after an 
extremely busy shutdown, we 
successfully put the 12 meter 
back on line. In keeping with on¬ 
going safety training, several 
employees attended a course for 
machine shop safety. - Jennifer 

Neighbours and Dale Webb 

VLA 

The VLA "End of the Summer" 
party was held on September 25 
to celebrate the summer's 
accomplishments and to coincide 
with the last day of work for 
temporary workers. The menu 
included beef and goat meat 
cooked underground, along with 
delicious side dishes made by 
employees and their spouses. 
The supervisors served the meal 
to 93 people, including neighbors 

from nearby ranches and visitors 
from the AOC. Awards were 
presented to many employees 
and our temporary workers were 
saluted for their contributions. 
Everyone enjoyed the visit, the 
music and the great meal! 

- Patty bndsey 

VLBA 

On Sept 25th, 1997 the West 
coast experienced hurricane 
Nora roaring up through Baja, 
California and crossing right 
through Yuma, Arizona. 
Fortunately, by then, Nora 
became compacted and was 
downgraded to a tropical storm. It 
was expected to cross to the west 
of Kitt Peak, so that Thursday we 
placed the antenna into 
"hurricane mode." This was a 
pretty unusual weather situation 
for us, here in Arizona. The storm 
turned out to be a disappointment 
as veiy little rain fell and the winds 
diminished. But, we got a chance 
to "practice" the procedures in the 
event a storm such as this one 
had become a real threat. 

Kitt Peak, along with the Pie Town 
and Los Alamos VLBA sites, 
participates in solar wind 
observation projects, usually in 
the spring and fall. The project 
uses PC recording equipment 
provided by Bill Coles and his 
students at the University of 
California at San Diego. They 
have their own Internet tap going 
to the PC and other related 
equipment that is tied to the 
monitor ports of the eight BBC's. 
We simply ensure all is hooked up 
correctly and they do the rest. We 
mail the small tape cartridges to 
them after the observation runs. 

Although Arizona is experiencing 
very warm weather for late 
October and November so far, we 
are apprehensive of this "El Nino" 
that weather forecasters are 
predicting for the Southwestern 
US and other affected locations. 
We may be in for unusually wet or 
snowy weather this upcoming 
winter season. - Ron Bates 



Cyber Drawings 

by Chris Garcia 

Over the past 20 odd years, the original VLA 
antenna and transporter drawings have 
deteriorated into paper that has become brittle and 
difficult to replace. To preserve these aging sepias 
the Engineering Services drafting department, 
located at the VLA, was presented with different 
options. We wanted to save these drawings from 
ruin and also make them more accessible and 
useable by NRAO personnel. The solution chosen 
was a process called vectorization. 

During the summer of 1995, all antenna and 
transporter drawings were scanned by a company 
in Houston, TX and converted into a tiff file format. 
This format is widely used by PC's all over the world 
and is familiar to people who are presented with 
large files. The files were placed onto a GD and 
sent to us for conversion into a useable CAD file. 
We now had the capability to convert these files into 
a vector file via a software program called 
VpmaxNT. After vectorizing the files were post 
processed and exported into AutoCAD. Two 
temporaries were employed part time for over a 
year and a half to help complete the process. Out 
of approximately 350 drawings, a third of them have 
successfully been converted into CAD files. 

This conversion is a great benefit not only for NRAO 
as far as preservation of the drawings, but it also 
benefits engineers and managers who would like to 
review some of these prints for specific projects. 
With the advent and efficiency of the Internet, we 
can now exchange information more rapidly and 
allow our personnel the luxury of accessing these 
files. Of course the files cannot be manipulated in 
any way for obvious reasons. They can be viewed 
by a file viewing program called AutoDesk View or 
by AutoCAD and AutoCAD LT for those who are 
currently using these software packages. 

Another benefit of having these drawings on 
computer is the low cost of reproduction. We no 
longer have to place them into mylars and then 
purchase reproducible paper for additional copies. 
Now we can just bring them up onto a PC and print 
them onto regular bond paper. Back up files are 
stored in a fire proof safe. 

Sound cards and recording mechanisms are 
currently available with computers. We can now 
attach sound clips onto these drawing files to inform 
the receiver of certain areas that need to be 
addressed. For example, if Engineer #1 wants to 
tell Engineer #2 that there is a need for a 

reinforcement beam on the stairs leading up to the 
vertex room, he or she can bring up the drawing 
file which shows the stairs, and attach a voice clip 
saying exactly where the reinforcements should 
be. By using AutoDesk View, Engineer #1 would 
also be able to 'redline' the exact area needing 
attention. 

In keeping with the same conversion idea, we 
have also scanned the VLA site layout drawings. 
Over the years information about utility layouts 
was not usually placed on a single drawing. Since 
fiber optic cable will be trenched to all site 
buildings soon, crews will be coming across areas 
where utility lines may be in their path. We are 
planning to track all underground utility lines and 
then place the information onto one CAD file so 
that those interested can access them through my 
PC. This should be of interest to groups such as: 
electricians, the HVAC crew, the waveguide crew, 
etc. If any crew needs to dig using a backhoe, for 
instance, they can look at this site layout drawing 
on their PCs by accessing my drawings directory 
and check to see if there is anything in the way that 
may cause problems. All this can be done without 
ever leaving his or her desk. I feel this will reduce 
down time and make the job go smoother. This 
may increase safety awareness as well. As more 
items are placed underground, we will upgrade the 
utility file so that individuals accessing it will have 
accurate information. 

Outside observatories like the one in Cheshire, 
England in the UK have presented NRAO with a 
request for all the VLA antenna drawings. For 
those who are familiar with their antenna, it is 
synonymous with our VLA antennas. This may 
seem a rather routine task. However, with the age 
and condition of the drawings it has become a 
relatively difficult one. After completion of the 
vectorizing project, other observatories can 
access all the VLA files within a matter of minutes 
and retrieve any information needed for their 
antenna or observatory. 

Bottom line? Higher access to important 
information, efficiency, increase in 
communication, increase in safety, lower down 
time, lower cost in reproduction of blueprints. 
While we are not in full swing, yet, I feel strongly 
that we are definitely on the right track heading into 
the millennium. Please contact me at 505/772- 
4393 in the ES drafting group or by email at: 
cgarcia@nrao.edu with your questions about our 
project. I'll be glad to help you with any 
information I have. 



NM Tech and 74 MHz 
by Clint Janes 

Rick Perley, NRAO astronomer, reported on the 
availability of 74 MHz dipoles on the VLA in the 
October NRAO Newsletter, but here is the rest of the 
story. 

Bill Erickson, Professor Emeritus at University of 
Maryland and currently associated with University 
of Tasmania, and Namir Kassim, Naval Research 
Laboratory (NRL), found that 74 MHz dipoles 
caused a gain reduction on the VLA at other bands. 
With help from the Antenna Mechanics, Gerry 
Petencin rigged up some pulleys, cleats, and ropes 
so that the dipoles can be lifted in place for use and 
later removed. The maneuver is much like raising a 
gib and Bill, an avid sailor, seems right at home with 
the arrangement. 

Through Namir's efforts, NRL provided the new 
improved 74 MHz receivers, 15 of which are now 
installed. When all 27 are installed, the VLA in the A 
configuration will have the best resolution at 74 MHz 
of any radio telescope in the world. 

Manually raising 27 dipoles in place for 74 MHz 
observing and then removing them for other 
observations is, well, a lot of work and not a viable 
long term solution. Enter Susan Peirick and Mary 
Finnell on the scene. Susan and Mary are electrical 
engineering undergraduate students at New 
Mexico Tech. They asked if NRAO had an RF 
related project they could do for a senior design 
project. Both are ex-military and both are starting 
second careers in electrical engineering: Susan, 
after working as a dental assistant and plumber, 
and Mary, as an inventory control analyst. After 
spending a day helping Bill, Namir, Rick, and Gerry 
lift dipoles in place, Susan and Mary were locked 
into building a prototype deployable 74 MHz dipole 
for the VLA as their project. 

The students' professor for the project, Bob Bond, 
quickly approved the project and gave the ladies a 
crash course in antenna design. This is an area of 
special interest to Bob after many years of teaching 
field theory courses, and being involved in the 
testing of the first cellular telephone equipment 
manufactured by AT&T. Bob explains that the 
Senior Design Project is intended to give the 
student "real world" experience in how to get a 
project accomplished in the work place, solving both 
technical and organizational issues. 

Susan and Mary presented a design review in 
November to NRAO scientists and engineers 
followed by a second review for the NM Tech 
engineering faculty. They plan to begin ordering 
parts as soon after the reviews as possible and have 
a working prototype by April 1998, in time for 
graduation. 

Women's Conference Attendees 

Bring New Ideas Back to Work 

by Terry Romero 

Ten NM NRAO employees participated in "A 
Women's Conference" held on October 14, 1997, 
at the Convention Center in Albuquerque, NM. The 
conference included topics on Career 
Development, Professional Development, 
Leadership Skills, Today's Office, Using the Internet 
and Networking. It was sponsored by the National 
Businesswomen's Leadership Association, a 
division of Rockhurst College. Concurrent 
sessions dealt with different topics in each of these 
areas. Each participant attended the sessions 
which were of interest to her. 

Attending the conference were: 
Laurel Armijo 
Jo Helen Cason 
Marie Glendenning 
Patti Lindsey 
Terry Lopez 
Judi Lowell 
Theresa McBride 
Sheila Reasner 
Terry Romero 
Betty Trujillo 

The opening session, attended by everyone, was 
illuminating. "I Don't Know Anyone From Mars or 
Venus: A Practical look at Gender Based 
Communication", summarized changes in the 
workplace due to the increased numbers of women 
in the workforce and how these changes impact our 
lives at work and at home. This opening session 
was presented in such a dynamic style, we looked 
forward to experiencing other sessions. We 
evaluated the various sessions and group 
consensus was that powerful and dynamic 
speakers get a message across and get the 
audience involved. Less effective speakers did not 
get a repeat audience even if they were speaking 
on subjects we had planned to attend. 

(continued) 



(Continued: Women's Conference Attendees 
Bring New Ideas Back to Work) 

We left the conference with a sense of having 
acquired some new approaches to work situations, 
and discovered that other women in the work world 
face challenges similarto our own. 

We attended the conference expecting to receive 
great answers on work related concerns. Instead 
we got FOOD for THOUGHT. We rediscovered the 
strengths women bring to the workplace. Was 
attending worth it? Yes! This was a conference 
where the challenges facing working women were 
addressed. There were also sessions with ideas 
on how to communicate more effectively with peers, 
supervisors, managers and subordinates. This 
conference provided an avenue for networking with 
others. In summary, NRAO participants enjoyed 
having group discussions on the pros and cons of 
the day's presentations. For some, having the 
opportunity to attend such a conference aimed at 
the working woman was very rewarding. 

We learned how to work smarter not just harder. 
This is summed up by the following, which is great 
advice for anyone interested in self improvement: 

S - Be specific in our communications, 

M - Have measurable goals for ourselves, 
A-Write down an action plan, 
R - Be realistic in our expectations of 

ourselves as well as of others, 

T - Use trackable methods of our progress; if 
not making progress, reassess our goals. 

1998 Health Insurance Premiums 

for all NRAO Employees 

Medical Insurance Rates For 1998 
Bi-Weekly Monthly 

Employee Only 
One Dependent 
Family (2 or more) 

$11.44 
20.03 
28.71 

$24.80 
43.40 
62.20 

An additional premium of $25 per month will be 
charged for spouses employed elsewhere who do 
not subscribe to their employer's medical 
insurance plan. 

Dental Insurance Rates for 1998 

Bi-Weekly Monthly 

Employee Only 
One Dependent 
Family (2 or more) 

$2.31 
4.62 
9.23 

$ 5.00 
10.00 
20.00 

V / 

Fiscal Notes... 

Did you know that your payroll check can be 
DIRECT DEPOSITED in as many as three 
separate banking institutions or three separate 
banking/credit union accounts? For instance, 
you could have a specific amount sent to one 
account for a mortgage payment, another 
amount sent to a second account for a car 
payment or a third amount sent to a savings 
account. This benefit gives you flexibility in 
managing your paycheck. 

The advantages of DIRECT DEPOSIT include: 

Your check will be deposited in your 
account on payday-no depending 
on the mail service. 

Your money is available to you 
immediately. 

If you work irregular hours, are on 
business travel, or on vacation, you 
don't need to hurry to the bank-your 
money is automatically safe and is 
securely deposited. 

Here's how it works: 

1. See your local Fiscal or Personnel 
office for help with Dl RECT DEPOSIT. 

2. For multiple direct deposit, you must 
have one account 'open ended'; the 
other two accounts must have specific 
dollaramounts. 

3. 

5. 

6. 

Credit unions are considered banking 
institutions. 

Every direct deposit must go through 
the prenote or banking test prior to 
implementation. After completing the 
forms necessary for direct deposit, 
employees will have their check direct 
deposited on the first payroll following 
the prenote test. 

You must supply a copy of a blank 
check or deposit ticket for each 
account. This is needed to verify all 
bank numbers. 

Any questions? Contact your local 
Fiscal or Personnel office for more 
information. 

HAPPY 

HOLIDAYS! 



Employees Honored 

for Service to the 

Observatory 

Service award celebrations 
were held earlier this year to 
honor over thirty NRAO 
employees for their years of 
service to the Observatory. 
Recognitions included formal 
dinners as well as individual 
lunches. 

CHARLOTTESVILLE 
Catherine F. Burgess 20 years 
Gregory W. Morris 10 years 

GREENBANK 
Lewis C. Beale 30 years 
R. Carl Bignell 20 years 
Richard J. Lacasse 20 years 
Clarence R Meadows 10 years 
Gregory A. Monk 10 years 
Patrick R. Schaffner 10 years 
Dwayne R. Schiebel 30 years 
Rosalie Slaven 20 years 
John R. Sparks 20 years 

NEWMEXICO 
RoseE. Apodaca 10 years 
Santiago Chavez 10 years 
John R Dowling 10 years 
Frederick C. Dunn 20 years 
Ronald W. Heald 10 years 
TomJ.OIney 10 years 
Tommy N. Montoya 10 years 
Anthony G. Perreault 10 years 
John M. Ramirez 10years 
James R. Ruff 10 years 
Lewis Serna 20 years 
GaetanoA. Stanzione 10 years 
Steve Tenorio 10 years 
Stephen W. T roy 20 years 
William L.Zamora 10 years 

TUCSON 
Darrel T. Emerson 10 years 
Ernest D. Kemp, Jr. 10 years 
Jeffrey S. Kingsley 10 years 
Joan K.Martin 10 years 

as of 
1995 

Tuition Reimbursement 

Can Help You Out 

Have you wanted to continue your 
education but didn't because 
money was tight? Haven't you 
been promising yourself you'd "take 
that course", but never got around to 
it? 

NRAO's tuition reimbursement 
program can assist you by covering 
the tuition cost for college courses. 
Courses must be related to your 
work at the Observatory, or must be 
required for a degree in a field of 
study pertinent to the work of the 
Observatory. Tuition costs will be 
reimbursed at 75% for 
undergraduate, correspondence or 
vocational level or 100% for 
graduate level. There also are a 
number of universities offering 
credit courses over the internet! 
Get busy, the spring semester 
schedules are available! 

Here's what to do: get a tuition 
reimbursement form from your 
personnel representative and 
complete it as indicated. It must be 
submitted to the Personnel Office 
BEFORE your course starts. This 
program helps you add to your 
education and NRAO benefits by 
having a more informed employee. 

Here are the names of those fellow 
employees who have completed 
courses by using the tuition 
reimbursement program, since 
January 1996: 

Nancyjane Bailey 
Shirley Curry 
Ronald Heald 
Craig Lewis 
Jack Meadows 
Nancy Ortiz 
Jim Ruff 
David Seaman 
Steve Tenorio 
Robert Treacy 

Following are the courses that 
NRAO folks have been taking since 
the start of 1996: 

American History 
Auditing and Theory 
Business English 
Electrical and Magnetic 
Measurements Lab 

Electricity and Magnetism 
Finite Element Analysis 
Introduction to Analysis 
Introduction to Quantum 
Mechanics 
Manufacturing Process and 
Materials 
Masters Thesis Research 
Object Overview for Engineers 
and Scientists 
Physical Geology 
Program Design and 
Documentation 
Programmable Logic and 
Microprocessors 
Radiation and Optics 

Vanguard Funds No 

Longer Available 

Under Regular 

Retirement Plan 

Vanguard has recently informed 
the Observatory that it will no longer 
accept retirement contributions 
from NRAO employees under the 
AUI Retirement Plan. Vanguard 
requires a much larger participant 
base than NRAO alone can 
provide. Until now, with employees 
from both Brookhaven National 
Laboratory and NRAO 
participating, it was easy to satisfy 
Vanguard's minimum participation 
requirements. This will no longer be 
possible after this year, when 
Brookhaven ceases to be managed 
by AUI. 

All NRAO employees who have 
been directing their regular 
retirement contributions to 
Vanguard have been notified they 
must transfer their retirement 
accounts to either TIAA-CREF or 
Fidelity by December 31. 

Employees who have been making 
voluntary contributions to 
Vanguard funds under the 
supplemental retirement plan may 
continue to do so; however they will 
be asked to complete a new 
account application transferring 
their funds to an individual account. 

Any Vanguard participants who 
have not completed their forms in 
compliance with these 
requirements should contact Tess 
Schlemmer in the Charlottesville 
Personnel Office at 804/296-0312 
or email: tschlemm@NRAO.edu. 



Personnel News. 

(4/1/97 - 9/30/97) ' 
Promotions 

Nelson Atencio to Advanced Technician, SO 
Anthony Beasley to Deputy Assistant Director, SO 
Brian Butler to Assistant Scientist, SO 
Juan Cordova, Jr. to Array Operator III, SO 
Vivek Dhawan to Associate Scientist, SO 
Robert Garwood to Associate Scientist, CV 
Miguel Gutierrez, Jr. to Array Operator II, SO 
Mark Holdaway to Associate Scientist, TU 
Athol Kemball to Associate Scientist, SO 
Richard Lively to Scientific Programmer Analyst 
William Ketzeback II to Array Operator II, SO 
Mark McKinnon to Deputy Assistant Director, GB 
Anthony Minter to Assistant Scientist, GB 
James Oty to Electrical Engineer I, SO 
George Peck to Electrical Engineer I, SO 
Simon Radford to Associate Scientist, TU 
Gayle Rhodes to Programming Secretary/Librarian, SO 
Joan Wrobel to Div. Head Array Operations, SO 

New Employees 

CHARLOTTESVILLE 
Franz Bauer, Basic Research 
John Hibbard, Basic Research 
Mark Wharam, CDL/MAP Project 

GREEN BANK 
Bertha Galford, Administrative Services 
Pamela Jackson, Administrative Services 
Gerald Lawrence, Telescope Services 
Catherine Mallow, Administrative Services 
Wanda Morgan, Administrative Services 
Charles Myers, Computing 
Cara Rose, Scientific Services 

SOCORRO 
Brenda Broadwell, OVLBI 
Josette Chavez, Observatory Services 
Tami Hale, Computing 
Elliott Kiff III, Computing 
Robert McGoldrick, Electronics 
William Morris, Electronics 
Renee Saxton, Array Operations 
Raymon Smith, Ft. Davis VLBA 
Mario Torres, Electronics 
Galen Watts, Electronics 
Thomas Wilson, Computing 
Jason Wurnig, Array Operations 

TUCSON 
Jeffrey Clarke, Electronics 
Tamara Heifer, MMA 
John Lugten, MMA 
Geraldo Valladares, MMA 
Matt Waddel, Electronics 

Departures (cont.) 
Michael Broadwell 
Frank Dobson 
Johnny Gonzales 
Samuel Guerro 
Richard Hall 
James Julian 
Michael Malolepszy 
Jeremy Martinez 
Larry May 
Walter McLain 
Lawrence Minitrez 
Christopher Naranjo 
Patrick Palmer 
Amy Petticrew 
Nat Pargas, retired 20 years 
Mary Perkins 
Matthew Pickard 
Ronald Quinn 
Eric Richards 
Joe Sanchez 
Mary Ellen Sanchez 
Escolastico Torrez 
Higinio Vargas 

Transfers 
Carl Bignell from SO to GB: 

Div. Head Telescope Services 
John Payne from CV to TU 

A Reminder to All Employees: 

PLEASE let the Personnel office know about 
changes in family status and family member 
eligibility in a timely manner. We have had 
problems recently with a high occurrence of 
changes in family status with no notification to 
the Personnel office. If you divorce, have a 
spouse with a change in employment status 
or employer, or have a full-time student who 
drops out of school or graduates, please let us 
know immediately so that we can be sure that 
the appropriate action is taken. Such 
changes in family status do affect your 
insurance coverage. They are important to 
identify immediately. Please take note of this 
request in the future as it will save everyone 
time and effort in the long run. 

THE POINT SOURCE is published quarterly by the 
Personnel office for the employees of NRAO. 
Dorothy Tarleton, Editor printed on 
Patricia Smiley, Layout and Design Recycled Paper 

Departures 

Raymond Apachito 
Zach Barnes 
Aron Benett 
David Boboltz 

v    


