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Philip Jewell Appointed Assistant 

Director - Green Bank 

by Paul Vanden Bout 

As you may be aware, 
Philip R. Jewell has been 
appointed as Assistant 
Director - Green Bank j 
Operations as of January 
*1, 1999. Phil has 
returned to NRAO after 
three years on the staff of 
the James Clerk Maxwell • ^ 
Telescope in Hawaii. He had been on the NRAO 
staff for twelve years prior to that, most recently 
(erving as deputy site director in Tucson. 

'hil is replacing Jay Lockman in that capacity. After 

six years of service in that position, Jay asked to be 

relieved of his management responsibilities to allow 
him more time for his research. On behalf of its user 

community, we thank Jay for the outstanding job he 

has done. We are all pleased that Jay will remain in 
Green Bank and continue to provide leadership 

there as a senior member of the scientific staff. 

Tony Beasley Appointed Assistant 

Director - Program Development 

by Paul Vanden Bout 

Anthony (Tony) Beasley has been appointed as 
Assistant Director, Program Development, 
effective March 1, 1999. Tony will have 
responsibility for the development of the annual 
Research Equipment Plan, the Charlottesville 
Computing and Scientific Services divisions, the 
student support program, and will continue to lead 
the AIPS Group. He will also coordinate an 
expansion of the Observatory's public relations 
^ogram. This appointment will make it possible for 
Bob Brown to focus all of his time on the Millimeter 
Array Project and the growing activity that 

Winter 1999 

accompanies the merger of the Millimeter Array with 
the Large Southern Array. I am delighted that Tony 
has accepted this appointment, and I look forward to 
working with him. 

NRAO Has Offices in Santiago! 

NRAO now has offices in Santiago, Chile. The 
suite, rented from the University of Chile and 
comprising two offices, is located in a nicely 
refurbished section of the upper floor of the Cerro 
Calan building, which houses the Astronomy 
Department of the University of Chile. Future staff 
of the Millimeter Array Project will be housed there 
as well. 

The new offices are manned at the present time 
solely by Eduardo Hardy, NRAO scientist and 
representative of AUI in Chile. The Santiago site is 
ready to receive visitors and NRAO staff members. 
The address as well as direct phone and fax 
numbers are given below: 

National Radio Astronomy Observatory 
Associated Universities, Inc. 
Camino del Observatorio 1515 
Las Condes, Santiago de Chile 
Casilla 36D, Santiago 
CHILE 
Phone:(562)2248083 
Fax: (562)2248087 

Getting Wired by Rich Lacasse 

From July through October of 1998, a large group of 
Green Bank employees pitched in to get a very 
unusual job done. It was during this period of time 
that the the telescope contractor, COMSAT, decided 
to run all the cables (2209 in total) for the GBT panel 
actuators into the Actuator Room. However, no one 
group had the resources to handle these cables 
properly as they were fed through eight cable 
bulkheads into the Actuator Room, so the mass of 
wires quickly turned into large piles of spaghetti. 
We put out a call for volunteers, whose only reward 
would be a couple of days of manual labor at 170 
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Insights from the 193rd AAS Meeting 

in Austin, Texas by Michele Thornley & 
Jack Gallimore 

This year's American Astronomical Society (AAS) 
meeting, held in Austin, Texas, in January, presented 
topics which covered a large range of interests, including 
those of researchers, educators, students, and, perhaps 
surprisingly, marketing consultants! 

Ever vigilant of proper marketing, the NRAO presented 
its "information booth upgrade," (or "NRAO '99") 
including a contemporary back-lighted display and a 
video monitor for computer graphics presentations. Joe 
McMullin and Athol Kemball presented and 
demonstrated NRAO's software package AIPS++, which 
is soon to enjoy its first public release. The new format of 
the display was very popular, and Tony Beasley has 
started a discussion of possible enhancements for future 
AAS meetings. 

One of the more impressive displays at the meeting was 
a new VLA image of the Galactic Center at 90~cm 
wavelength (you can view the new image at 
http://rsdwww.nrl.navy.mil/7213/lazio/GC/index.html.) 
The data was originally published by Alan Pedlar and 
colleagues in 1990, but Namir Kassim and his 
collaborators reprocessed the data using techniques 
that correct for wide-field distortions. The improved 
image revealed many new radio sources, including 
supernova remnants and pulsar candidates. 

One session moderator tried his hand at shock value by 
posing the question "Does anyone know what the MMA 
is?" Dr. Robert Brown of NRAO readily answered him 
with a presentation describing the potential to study 
cosmology with the Millimeter Array Project (MMA). 
Dr. Brown pointed out the advantage of the MMA's 
submillimeter capabilities, allowing astronomers to 
detect bright, star-forming galaxies at very large 
distances. 

Turning to other wavebands, Charles Townes delivered 
the Russell Prize Lecture on "The Quest for High Spatial 
Resolution," in which he discussed new and developing 
projects in optical and infrared interferometry and 
adaptive optics. Despite his emphasis on optical and 
infrared astronomy, Prof. Townes credited radio 
interferometry with the highest resolution yet achieved! 
We should mention as an aside that Prof. Townes used a 
laser pointer during his talk, providing a sort of scientific 
closure. 
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planets and substellar companions. There were also 
invited talks on the successes of long-term project^ 
including Reinhard Genzel's review of efforts fl 
measuring the mass of the center of our own Milky Way 
and the evidence for a massive black hole there. 

The AAS continues to place a large emphasis on 
education at all levels, studying programs for K12 
teachers and students as well as appropriate guidelines 
for training graduate students in physics and astronomy 
for current and future job markets. There were 
reportedly a larger number of education-related 
presentations in Austin than at any previous AAS 
meeting. One of the highlights of the meeting was an 
invited talk by Eric Mazur, entitled "Understanding or 
Memorization: Are we teaching the right thing?", based 
on his own teaching experiences in the Physics 
Department at Harvard University. His talk included a 
few television clips demonstrating the public perception 
of science. In one troubling segment of the video 
presentation, a notable congressman emphasized the 
importance of education, but then told an audience of 
high school students that he considered physics and 
math a waste of his time. 

Other highlights included a special session for the 
2-Micron All Sky Survey (2MASS). The survey team 
discussed techniques for the classification of sources, 
mainly large numbers of late-type stars and brown 
dwarfs, in the database. They also reported that they 
have so far completed more than half of the survey and 
are ahead of schedule. On a related topic, Walt Cochran 
and Eric Becklin discussed searches for extra-solar 

Bearing an eye on this unfortunate perception of science, 
the 193rd AAS meeting introduced the next Decadal 
Survey (a strategic plan for projects to be pursued withhi 
the next ten years), chaired by Joseph Taylor and Chfl 
McKee. These sessions covered a wide range of issue? 
including projects in specific wavelength regimes 
(optical, infrared, radio and submillimeter, etc.) as well as 
more global issues such as education and public policy. 

(continued page 3) 



Insights from the 193rd AAS Meeting 
in Austin, Texas (continued) 

A prominent theme was how to prepare the Decadal 
Survey and highlight its most important goals. The radio 

nd submillimeter wave astronomy forum, chaired by 
Martha Haynes, focused on the NRAO's Millimeter Array 
and the VLA Upgrade projects. 

This meeting began a noteworthy year for American 
astronomers, as we prepare the next Decadal Survey 
and celebrate the centennial of the AAS at the June 1999 
meeting in Chicago. The NRAO made its presence felt 
atthe Austin meeting, showcasing the present and future 
capabilities of the Observatory. We will continue this 
tradition atfuture meetings. 

What is Linux, 

Anyway? 

by Pat Murphy 

Over the past five or so years, many of you will no doubt 
have heard something about a PC program called 
"Linux." Some may wonder what it is; most will wonder at 
least how it's pronounced (Lynn-ux, not Line-ux). A few 
will wonder how NRAO ever got involved with it. This 
article will try to answer some of these questions. 

|p a nutshell, Linux is an operating system. It can replace 
The DOS/ Windows combination that is usually found on 
personal computers, and in fact, it can run on just about 
any sort of computer including Macs and Suns. Unlike 
most other operating systems, Linux is free, or to be 
technically correct, it is "Open Source" software. 

Linux got its start in Finland back in 1991, when a college 
student by the name of Linus Torvalds decided to write 
the heart of a Unix-like system (a "/cerne/")for his new 
PC. However, unlike other programmers or students, he 
did not keep it to himself or try to make money from it. 
Instead, he released the source code to a few friends 
first, then more people, until about 100 students, 
computer programmers and enthusiasts around the 
world were trying it out. Very shortly thereafter, many of 
the freely available GNU tools (including the highly 
regarded C language compiler gcc) were added 
alongside this new kernel, and within a year, a functional, 
Unix-like operating system had emerged. Network code 
and a windowing system (X11 from MIT, same as on the 
Sun workstations) soon followed, and by mid-1993 the 
whole package had started to become stable. 

In the fall of 1993,1 remember getting a query from John 
Broderick at Virginia Tech asking if it was alright for his 
Kudent to try porting ourAIPS software on his PC (this is 

e same software used by our Astronomers to reduce 
and analyze their observations on the Sun 
Workstations). By this time I had heard about Linux and 
wondered if this was what the student had in mind. The 
following day, Jeff Uphoff contacted me confirming 

that Linux was indeed what he was using. I was quite 
skeptical that Jeff would have any chance whatsoever of 
success, but I answered his questions nonetheless. 

Two weeks later, Jeff sent another e-mail stating he had 
some problems. However, these turned out to be 
finishing touches, not show-stoppers! He had done it! I 
was so amazed at this feat that I invited him to come by 
when he could and install Linux on one of our PC's. 
Within a month, we were both huddling over a (then state 
of the art) Gateway 486/66 system, boot floppies in hand, 
busily preparing it for AIPS. Within a couple of hours, we 
had the system installed, looking, for all intents and 
purposes, like a Sun (even down to the Open Look 
window manager) and busily munching away on AIPS 
data. While its performance was not as good as our 
Sparc IPX workstations of the time, it was still quite 
respectable (the Sparc was almost twice as fast). 

It was not too surprising then that Jeff Uphoff was soon on 
the NRAO payroll. Most of us in Charlottesville got to 
know him quite well as his natural problem-solving 
abilities in systems administration and programming 
became more and more evident. By the time he moved 
over to the AIPS++ group, he had firmly established 
Linux as a standard operating system for serious 
scientific data analysis at NRAO. Not only that, but Linux 
had started to take over other server roles, such as a 
firewall for our internet mail, a usenet news server, a 
system logging server, web servers, and more. 

By the time Jeff Uphoff left NRAO for greener pastures, 
his replacement and colleague Rob Millner had taken 
over the role of Linux advocate with much enthusiasm. 
Advances in the speeds and abilities of PC's had now 
combined with Linux and new compilers to the point 
where a PC/Linux system was more cost-competitive 
than a Sun workstation with the same performance. This 
did not go unnoticed by the various computer divisions 
within NRAO, and in 1998 for the first time ever, we 
purchased more Linux/PC systems than Sun 
workstations. 

So that's how we got so involved with Linux. Of course, 
there's a lot more to the story than I can tell in these 
pages... many of us in Charlottesville, for example, had 
our home PC's upgraded to Linux with the help of either 
Jeff or Rob, and we've found in the process that it's not 
necessary to use software from a certain large software 
company in the Pacific Northwest for just about anything 
anymore. I'm writing this article, in fact, on my home PC 
in WordPerfect, and the system is running Linux, 
Netscape, a few terminal emulator sessions, a clock 
(which is telling me it's way too late!), and a mail program. 
And of course it's connected via modem to our networks 
so that with a few keystrokes I can log in and check my 
work mail (only 3 new messages; things are quiet on 
Sunday nights). If I wanted to create some fancy artwork 
for this article, I would fire up the "GIMP' (Open Source - 
free -version of software like Photoshop). But I'm out of 
time so I'll conclude with a few brief notes and caveats: 
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What is Linux, Anyway? (continued) 

• Linux installation is still not trivial (but then again 
neither is installing Windows 95/98/NT) 

• Many of the tools available under Linux may not 
work together as seamlessly as we'd like. 

• Linux is, however, stable. If your program crashes, 
it's very unlikely to take the whole system with it 
(ISP's love Linux for servers because it's so stable). 

• There are complete office suites available 
(StarOffice, Applixware, and soon Corel's complete 
WordPerfect 8 Suite). 

Here are a few web resources to help you learn more 
about Linux and the Open Source movement: 

http://www.opensource.org/ 

- Describes the Open Source movement and 
  the paradigm for its development. 

http://www.linuxresources.com/ 

- An excellent guide to getting started, or 
finding out anything about Linux. 

http://www.linux.org/ 

- Another good resources page. 

http://www.linuxinternational.org/ 

- An international organization for Linux users. 

http.V/www.slashdot.org/ 

- Current breaking news related to Linux, etc. 

Dusti Cason, age 11, daughter of Jo Helen Cason, 
Secretary at NRAO's VLA site, entered a 
photography contest as part of a 4-H project, titled 
"Moving a VLA Antenna." She arrived at 6:00 a.m. 
on the July morning when the transporter crew was 
moving the antenna from AE9 to another pad. She 
endured the outdoor elements to take her pictured 
and her patience and hard work paid off. Dusti wolr 
1st place at the Socorro County Fair in 1998. One of 
the photographs that she took of the antenna will be 
printed in the Spring issue of Resource magazine. 

Dusti's artwork is displayed here: 

Getting Wired (continued) 

feet above the ground in a room with no windows, air 
conditioning, or heat, and a floor with a 12 degree 
slope! However, the view out the door though was 
quite spectacular. Surprisingly, the call was 
answered by over thirty people, ranging from 
technicians to scientists. One of the end results of 
this exercise was over 100 feet of cable tray, full of 
neatly dressed and labeled cables, and 2209 coils of 
wire carefully piled all over the floor. An even more 
uplifting end result was that many members of the 
staff got to know each other better through real 
teamwork. 

4 



Eye On HAZCOM, Who Needs It? 

by Jody Bolyard 

Safety 
Chemicals are everywhere. Can you 
imagine what life today would be like if 

there were no plastics, synthetic fibers, or other 
laminates? Just look around your office at your 
carpet, your padded chairs, the plastic case for 
your computer. All of these represent advances 
in chemical technology. However, other 
chemicals need a bit more respect than your 
comfortable chair. Many chemicals can cause 
injury or illness if not handled with care. 

In the past, there was no guarantee that an 
employee would be told about the chemical 
hazards that might be encountered on the job. 
Labels and warning sheets often were not even 
available. That is why the federal government 
established a uniform hazard communication 
standard. Now every manufacturer that supplies 
NRAO with a chemical is aware of the necessary 
information to be provided. 

NRAO has developed hazard communication 
programs at each site to help protect against the 
Hangers of hazardous chemicals. There are 
several critical steps in the program. 

• First is the written Hazard Communication 
Program. This tells how NRAO is providing 
chemical information to the employees. 

• Next is the chemical inventory. A 
comprehensive chemical inventory is necessary 
to determine any hazardous chemicals present. 

• Then the Manufacturer Safety Data Sheet 
(MSDS) for each hazardous chemical must be 
available. 

• All identified hazardous chemicals must be 
labeled to ensure that any user is able to readily 
identify the hazards associated with the chemical 
or product. 

• Finally, training is provided to employees 
who may be exposed to hazardous chemicals 
under normal working conditions. 

This is all important in describing what NRAO is 
doing to ensure employee safety. But you and I 
have some responsibilities as well. Let me 
Hemonstrate my point. I had ordered some 
calibration gas from a safety supplier. When it 
arrived, the warehouse manager contacted me to 
let me know that there was no MSDS provided for 

the chemical with the shipment. He properly held 
the shipment until I was able to get the 
manufacturer of the gas to provide the 
appropriate information. 

So what are some of our responsibilities? 

• Every employee placing a chemical order 
should ensure that there is a MSDS on file for the 
purchase, or if the chemical is new to the site, 
ensure that the MSDS is obtained from the 
manufacturer. 

• As users of the onsite chemicals, we need 
to help maintain the chemical inventory for the 
site. 

• If a chemical is transferred to an unlabeled 
container, make sure you label the container. Not 
only is this labeling required by OSHA, but it could 
protect the next user from a potentially hazardous 
exposure to the unidentified chemical. 

• Wear personal protective equipment 
appropriate for the chemical you are using and the 
task you are performing. 

Above all, make sure that when you use a 
chemical, you know in advance what could go 
wrong and what to do if it does. If you are unsure, 
contact your supervisor or site safety officer. 
Keep working safely. 

Computer Vision byBHUe 

Syndrome (CVS) Jo Mattox 

Computer Vision Syndrome (CVS) 
is a condition in which overexposure to compl 
monitors or "video display terminals" (VDTs) 
causes one or more of the following symptoms: 
tired, dry, burning eyes; blurred or double vision; 
delayed focusing; sore neck, back and shoulders; 
and headaches. An estimated 12 million people 
each year visit eye doctors for computer-related 
vision problems. The condition is apparently not 
permanent and usually disappears when you take 
a vacation from the display screen. 

Two common problems related to computer- 
caused visual stress are those of eye focusing 
breakdown and eye coordination anomalies. 

Individuals whose focusing systems are 
somewhat fragile are usually able to cope with 

(continued page 6) 



Computer Vision Syndrome (CVS) continued 

normal reading and writing tasks. With prolonged 
use of a VDT, however, subtle visual difficulties 
become full-fledged problems, and certain 
adaptations to the problem occur. The quality of the 
characters on a computer screen is much less well- 
defined than normal hard-copy print characters, 
and this relative lack of image definition inhibits 
optical eye focusing abilities. Advances to improve 
screen image clarification to more closely mimic 
regular book print will greatly assist in minimizing 
visual stress. 

Even if you don't need corrective lenses for driving, 
reading, or other things you do, you still may have a 
minor vision problem that can be aggravated by 
computer use. You may need a mild prescription to 
wear only on the job to reduce vision stress. To 
accommodate the special needs of the VDT viewer, 
specialized eyeglasses can be prescribed. These 
terminal spectacles can provide workers with a 
better ability to maintain focus at the average 
computer screen distance of 20 inches. These 
glasses allow your eyes to focus on your monitor 
without causing your eye muscles to constantly 
refocus; eliminate the glare from the screen which 
causes you to squint; and eliminate visual haze 
from the monitor. They can be worn over contact 
lenses, and can accommodate bifocal lenses. 

Other approaches to handling the condition include: 

• taking breaks from the computer terminal; 

• using eye drops or increasing your blink rate. 
Most computer users blink only about seven 
times a minute which is one third the normal 
rate of 22 blinks per minute; 

• reducing room lighting to half the normal 
office level. An easy way to accomplish this 
would be to remove half the bulbs from the 
ceiling fixtures. Use desk lamps for tasks 
that require more light; 

• minimizing glare on your computer screen 
with a glare reduction filter; repositioning 
your screen; and by using drapes, blinds or 
shades. You can also ask your eye doctor 
about eyeglass lens tints and coatings that 
can reduce glare; 

• using an adjustable copy holder to place 
reference material at the same distance 
from your eyes as your computer screen and 
as close to the screen as possible; 

• adjusting your work area and computer for 
comfort. The preferable work surface height 
is 26 inches for computer use, however, 
most desks and tables are usually 29 incheg 
high. Place your computer screen 20 to 35 
inches from your eyes. The top of the 
screen should be slightly below horizontal 
eye level. Tilt the top of the screen away 
from you at a 10 to 20 degree angle; 

• cleaning your computer screen frequently to 
reduce dust and finger prints which reduce 
clarity. 

Wanted! Antique or 

Obsolete Work Tools 

by Roy Norville 

Remember when you first started 
working and you needed to make a calculafen with 
your slide rule. Did I say "slide rule"? Yes, I did. 
Have you ever been talking to one of your work 
partners reminiscing about the days when you 
crunched numbers on an electric "adding 
machine"? For the younger crowd, your parents 
may have used an antique surveying tool, or your 
grandparent, an antique construction or farqg 
implement. Want to share the memories? We'd like 
for you to share this unique piece of history with your 
fellow NRAO associates. 

If you're interested, pull that piece of history out of 
the dusty attic or basement and take a clear picture 
of it. Send the picture along with a brief explanation 
to the Personnel Office in Charlottesville. Of course 
we don't want the device sent to us, just the picture. 
In turn, we will publish the picture and the history of 
the object in a future edition of the Point Source. 
Please include the owner's name, the approximate 
age of the device, a description of its purpose, and 
any other interesting information you might want to 
include. 
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Ever wondered how stocks work? Wondered what a 
limit order was? How to get in on all that money 
someone seems to be making in the stock market? 
You're not alone. Since the late ZO's, NRAO 
employees and friends in Charlottesville have been 
investing in the market through the Interstellar 
Investment Club (MC). 

Monthly, ICC members meet for lunch to watch the 
portfolio grow-now past $40,000-and to discuss the 
ups and downs of current investments, as the 
Treasurer reports the club's worth. Some of those 
investments have stop loss orders placed on them- 
we wouldn't want a market collapse to siphon off our 
tidy little profits-and these are reviewed each month 
also. At the meetings, individual members propose 
new purchases, going over the various parameters 
which establish the health of a company. Purchases 
or sales are put to a vote and the Treasurer or 
Resident calls the broker to place the order. 

Other club activities include a stock contest. Each 
participating partner chooses three stocks at the 
beginning of the year and puts $5 into a pool. The 
Treasurer tallies the value of the stocks each month, 
and the winner at the end of the year takes the pool. 
Last year, Carol Hogg and Chris Merrill were in a neck 
and neck race until Chris pulled ahead at the last 
minute to win. Their choices averaged a return of 
nearly three times what the Dow Jones Industrial 
Average (DJIA) returned! 

While some members tend to choose more risky 
stocks as their contest choices, they are more 
conservative in IIC stocks in general. However, most 
members aren't quite as conservative in their club 
choices as in their own private portfolios-part of the 
fun of the club is taking the collective chance in a 
speculative stock! On the whole, the fund's assets are 
in fairly conservative holdings. The club now holds 
stock in several mixed funds. One of these employs 
the so-called 'Dow Strategy', buying a selection of the 
bottom performers on the 30 stocks which comprise 
the DJIA. Usually, these stocks are solid companies 
fcnich are out of favor among investors for one reason 
W another, but which are fundamentally sound. This 
investment has usually netted the club in excess of 
20% per year. More often, the club will purchase 
stocks of individual companies. Among the current 

holdings are Allstate, CoastCast, American 
Freightways, Comdial, Applied Magnetics, Bristol 
Myers and Enron Oil and Gas. 

The IIC operates as a partnership, with all profits and 
losses channeling straight through to the individual 
members. Each active member contributes $20 five 
times a year to the general fund and in return receives 
a certain number of shares of club ownership. Each 
year, the Treasurer files a report with the IRS. Each 
partner receives a statement-a K1 form-with 
instructions as to where each profit or loss item, tallied 
according to his share ownership, should be entered 
on his tax forms. Members can withdraw, or partially 
withdraw, their funds just by notifying the club that they 
wish to do so. Their shares are then bought back at 
current value less 3% to cover the costs of raising 
funds. Usually, other members are happy to purchase 
retiring partners shares at the 3% discount! 

Currently, Don Wells serves as Secretary, Al Wootten 
as Treasurer and the office of President is vacant, 
though the club keeps electing Monroe Petty to the 
position. There are thirteen members, some of whom 
haven't been at NRAO in almost twenty years. 
Statements are circulated via email, and a WWW page 
is maintained to provide accessibility to portfolio 
valuations from any point with web access. The club is 
always happy to get new members to enrich the pool of 
investment ideas it draws upon, so feel free to contact 
an officer if you're interested in joining. Meetings are 
usually the first Wednesday of the month at noon in the 
conference room at Edgemont Road in Charlottesville. 
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Arise by Jim Ulvestad 

NRAO and NASA's Jet Propulsion Laboratory (JPL) 
are currently working on their concept for a future 
Space Very Long Baseline Interferometry (Space 
VLBI) mission known as ARISE, which stands for 
Advanced Radio Interferometry between Space and 
Earth. The Space VLBI technique uses an orbiting 
radio telescope observing, along with a ground array 
such as the VLBA. This provides much longer 
baselines between the telescopes than is possible for 
telescopes restricted to the Earth's surface. VLBI is 
already the highest-resolution imaging technique in 
astronomy, but Space VLBI can provide still higher 
angular resolution on compact radio sources. 

The first demonstrations of the Space VLBI technique 
were carried out using a NASA TDRSS satellite 
between 1986 and 1988. NRAO participation in those 
demonstrations included use of the VLA hydrogen 
maser and VLBI recording equipment at the White 
Sands Ground Terminal, as well as copies of prototype 
15GHz VLBA receivers that were used on radio 
telescopes in Australia and Japan. More recently, the 
VLBI Space Observatory Programme (VSOP), based 
on a dedicated Space VLBI satellite launched by 
Japan, has been in operation since 1997. Most of the 
images made by this mission have been produced 
using the VLBA correlator, usually with simultaneous 
observing from the VLBA telescopes, the VLA, or the 
Green Bank 140 foot telescope, and with the Green 
Bank Earth Station providing some of the satellite 
tracking. 

ARISE will carry Space VLBI much farther into the 
future. With this concept, a 25-meter telescope will be 
launched into an elliptical orbit going at least 40,000 
km above the Earth, to observe at radio frequencies as 
high as 86 GHz. (The VSOP satellite, in contrast, is 
used only up to 5 GHz.) In essence, ARISE will have 
observing characteristics similar to a VLBA telescope, 
but the telescope mass will be only about 200 
kilograms, 1000 times less than a VLBA antenna. 
This will be accomplished by building the orbiting 
antenna using inflatable structures technology, which 

was featured in the January 25 issue of Aviation Week 
and Space Technology (with ARISE on the cover). 
About a half-dozen demonstrations of this novel spac^ 
technology are planned between now and 2003. 

Scientifically, ARISE will observe the most compact 
radio sources in the universe, and is focused on the 
goal of studying the environments of supermassive 
black holes at the centers of galaxies. With its 86 GHz 
resolution of 15 microarcseconds or better, about the 
size of a quarter seen at the distance of the Moon, 
ARISE will have resolution of a few light months even 
for objects located all the way across the observable 
universe. In much closer galaxies, ARISE will use the 
water-maser spectral line at 22 GHz to image and 
measure motions in the disks of material ("accretion 
disks") orbiting the black holes, and ultimately 
providing the fuel that 
powers active galaxies. This technique of imaging 
accretion disks was pioneered by the VLBA, and can 
be extended to more distant galaxies at higher 
resolution by using ARISE. 

ARISE will take advantage of a number of existing and 
planned NRAO instruments. The VLBA telescopes 
will participate in a large fraction of the ARISE 
observations at all frequencies. The telescopes, 
recorders, and correlator will be replaced in order 
accommodate the maximum data rates of up to^^ 
gigabits per second. Observations of weak sources, 
particularly at the highest frequencies, will sometimes 
make use of the Green Bank Telescope, the Millimeter 
Array, or the phased VLA as sensitive "anchors" to the 
ground telescope array. In addition, ARISE will 
require low-noise onboard amplifiers at frequencies 
similar to those recently built by NRAO for the 
Microwave Anisotropy Probe (MAP), so NRAO is a 
likely candidate to build that space equipment. Finally, 
the Green Bank Earth Station has been the most 
reliable tracking station for VSOP, and an upgraded 
version of that station might be extremely valuable for 
ARISE. 

NRAO participation in ARISE will continue a tradition 
of cooperation with JPL and NASA that has been built 
over the last 15 years. In addition to the Space VLBI 
projects discussed above, NRAO and JPL 
collaborated in using the VLA to receive telemetry 
from Voyager's Neptune encounter in 1989. An 
important legacy from that encounter was the 8 GHz 
receivers on each of the VLA telescopes; this is still the 
most sensitive frequency at the VLA, and is involved in 
more than 40% of all observing programs there. JQ^ 
also contributed significant engineering advice to tfl^ 
design of the Green Bank Telescope. Then, more 
recently, there was the MAP project mentioned above. 
These collaborations provide an outstanding record of 
scientific achievement, and a unique example of 
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Arise (continued) 

smooth cooperation between NASA and the National 
Science Foundation. 

frow real is ARISE? It currently is in the long-term plan 
for NASA's Office of Space Sciences, although there 
is no official approval to carry out the mission. ARISE 
is one of the key radio astronomy projects being 
presented to the astronomy "decade review" 
committee this year; that committee will make 
recommendations about the most important 
astronomy projects to be started in the decade from 
2000 to 2010. Current estimates are that the total 
ARISE cost will be in the range of $300 to $500 million. 
The earliest possible launch date is around 2008, less 
than 10 years away. Mark your calendars now! For 
more information about the ARISE mission, those with 
Worldwide Web access can check out 
http://arise.jpl.nasa.gov. 

CNC Machinists. One operates a CNC Lathe and the 
other operates a CNC Mill Machine. Both are very 
good at what they do and make a very good salary. 

My brother was also living in Texas at the time and was 
welding for a large company. After several months of 
welding, he also decided that he would like to get 
training to become a CNC operator. 

Because there are no trade schools that teach this 
particular trade in and around that area of Texas, my 
brother decided to go to a trade school in Phoenix, 
Arizona. Because I have an uncle who works in the 
Financial Aid Department of this trade school, he was 
able to help with a scholarship and some financial aid 
for my brother. My brother has since completed the 
entire CNC training program and is now working for a 
large company in the Phoenix area as a CNC Machine 
Operator. 

School-To-Work 

Program Sy Jeremy 
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The VLA Machine Shop has been participating in a 
School-to-Work Program sponsored by the 
Magdalena, NM, school system. Jeremy Wallace, a 
high school senior, has been serving as an apprentice 
in the program since December 1998, and expects to 
continue until May of this year. Though Jeremy 
receives no pay, he is gaining machinist experience 
and course credits. 

Jeremy recently wrote this: 

My name is Jeremy Wallace and I'm a senior at 
Magdalena High School. I am involved in the School- 
To-Work Program that is offered through the school 
and through the help of my parents, Mr. Rudy Latasa, 
and some help from the school, I was able to be placed 
at the NRAO (VLA) site in their Machine Shop. 

Even though this is not a paid position for me, I feel that 
the experience that I have had and will continue to 
have throughout this program will be very valuable to 
me as I graduate and continue my education as a CNC 
^lachinist. 

I first got interested in becoming a machinist this past 
summer when I spent three months in Texas with 
family and friends. I have two cousins who are both 

This past November, I had the opportunity to visit this 
trade school in Phoenix and determine if this might be 
something that I would like to do. It was kind of an 
intimidating experience for me because I had not been 
around any of the machines before and I wasn't sure 
this was something that I could do. 

In December of 1998, I was given the opportunity to 
take advantage of job shadowing at the VLA so I took 
the opportunity and went with it. I have had some 
training on some of the machines and now I know that 
this is something that I can do and am very interested 
in learning to do. 

I appreciate the help of everyone in the Machine Shop 
at the VLA for allowing me to follow them around and 
see what they are doing and also allowing me to 
operate some of the machinery myself. It's really an 
exciting career and I can use what I have learned 
during this experience to further my education in this 
career. 

Survey: Pilot Program A Success 

by Roy Norville 

On January 29, NRAO's Personnel Office closed it's 
first Internal web survey page as a rousing success. 
The Retirement Planning survey results demonstrated 
that the Internet, coupled with an NRAO web page, 
can be a strong new source of employee 
communication. The survey page, constructed by Pat 
Murphy, CV Head of Computing, and conceived by the 
Personnel Office in Charlottesville, drew over 39% 
employee participation. That participation level is 
about 10% percent higher than the national average 
for surveys. 
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Survey: Pilot Program A Success (continued) 

At the start of the project, the developers were not sure 
just how many NRAO employees regularly used their 
electronic mail connection. Another concern was how 
to reach those employees that were not connected at 
all. Those concerns quickly evaporated as the 
responses came pouring in. The initial 
announcement of the new web page was delivered by 
way of an electronic mail message to every NRAO 
employee with an electronic mail account. To help 
spread the word, supervisors were asked to notify 
and assist employees not connected to the electronic 
mail system. To promote ease of access, the public 
computers at each library were made available to all 
employees. Tucson's computer room was used as 
well. 

The goal of the survey was to identify the most 
important retirement planning issues on the minds of 
NRAO employees today. The results found a fairly 
equal distribution of responses from each major site. 
Although the majority of employees preferred 
meetings during the normal working hours, over half 
also requested that their spouses be able to attend as 
well. With this information, the Personnel Office, in 
coordination with TIAA-CREF and Fidelity, will 
develop a retirement investment seminar that will be 
tailored to our employees' needs. Meetings will be 
scheduled for each of our major sites and 
announcements will be sent out to employees as that 
time approaches. The Personnel Office will video 
tape one of the meetings so that the tape can be 
routed to our remote sites as well. 

We look forward to using the survey page again in the 
future. It has proven to be very effective. 

Scoping the Sites... 

AOC 

Ten Years in the Array Operations Center 

How can ten years go by so quickly? December 8, 
1988, seems like just yesterday to me. That date 
marked the day the first event was held at the AOC 
(Array Operation Center). The event was the opening 
ceremony/dedication of the building. Since then, the 
AOC has hosted many other NRAO events. On 
December 15, 1998, it was time to host another 
important event - the 10,h anniversary celebration of 
the AOC. 

We were very fortunate to have as speakers, some of 
the same distinguished guests who graced the 
dedication ceremony of the AOC in 1988. The 
keynote speaker was U.S. Senator Pete Domenici. 
Other speakers included New Mexico State 
Representative Michael Olguin and former State 
Senator James Martin. All three of these individuals 

were instrumental and very supportive in fostering the 
joint State-Federal initiative that made the building 
possible. Other speakers included representatives 
from New Mexico Tech, the architectural firm thj| 
designed the AOC, AUI and NRAO. ^ 

A few days prior to this event, first fringes were 
detected between the VLA and the Pie Town VLBA 
antenna, via a fiber optic link. This was officially 
announced-.at the ten year celebration. More than 150 
people attended the ceremony and after the 
speeches, everyone enjoyed socializing while having 
birthday ca|e. by Terry Romero 

Interim AUl President Assistant Director - NRAO 
Martha Haynes Miller Goss 

Charlottesville 

Here is a fun picture of CV employee Tessy 
Schlemmer during her first attempt at a new hobby - 
skydiving. She says the first time was very frightening, 
as you can see by the look on her face! Tessy has 
jumped several more times since this photo was taken 
and is starting to really enjoy the experience. 
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Scoping the Sites ... (continued) 

Green Bank 

fche Green Bank library has been expanded, 
essentially doubling in size. Plant Maintenance crews 
removed part of a wall and two sets of doors, installed 
air conditioning and repainted, and constructed new 
library shelving. With help from Pocahontas County 
High School students, Ellen Bouton of CV moved and 
rearranged the books in the entire space. Don Stone 
of CV designed the layout for the project, which took 
about two months to complete. Some miscellaneous 
furniture moving is still required, but the project is 
basically complete, and we hope that we have made a 
much nicer area for the researchers and staff in GB. 
by Mike Holstine 

VLA 

February 8 and 9, the Control Room at the VLA 
underwent a complete renovation. In November, the 
old adjacent tape room had been converted into a 
kitchen/break room, with all the modern 
conveniences. In January, the contents of the 
Control Room had been gradually removed, until only 
necessities for operating the array were left, sitting on 
whatever could be scrounged up and fit into the room. 

£n February 8, observing stopped and everything was 
Reared out so the carpet could be laid and the new 
furniture moved in. The carpet came, but no carpet 
layer, so employees of the N RAO already helping with 
the renovation laid down the carpet so the furniture 
could be installed. The contractor finished the 
installation of the office and technical furniture late that 
evening. 

On February 9, NRAO technicians installed our 
equipment into the new furnishings. There were a few 
glitches, but in general the operation went smoothly. 
With a complete new look, on the afternoon of 
February 9, a minimal Control Room setup was 
reassembled and observing was resumed. 

by Patty Lindsey 

The VLA site will begin the summer work schedule on 
April 12, with hours changing to 6:30 a.m. to 4:30 p.m. 
This enables the site crew to take advantage of 
sunlight hours during the summer. Hours will return to 
current on September 20th. 

Personnel News... 

PROMOTIONS (11/1/98-1/31/99) 

Anthony Beasley to Associate Scientist, SO 
Christopher Carilli to Associate Scientist, SO 
Mark Claussen to Associate Scientist, SO 
Raymond Ferrero to Electronics Engineer I, SO 
Christopher Flatters to Associate Scientist, SO 

PROMOTIONS (continued) 

Mary Foley to Correlator Operator II, SO 
Frank Ghigo to Scientist-GB Operations, GB 
Robert Greschke to Array Operator I, SO 
Leonid Kogan to Associate Scientist, SO 
Ronald Maddalena to Scientist-GB Opns, GB 
Bob McGoidrick to Technical Specialist III, SO 
David Medcalf to Array Opns Coord, SO 
Michael Rupen to Associate Scientist, SO 
Gregory Taylor to Associate Scientist, SO 
Steven Thompson to Correlator Opns Coord, SO 
James Ulvestad to Sci-Head/Sci Services, SO 
Gustaaf van Moorsel to Sci-Head/Computing, SO 
Donald Wells to Scientist-GBT Project, CV 
Alan Wright to Maintenance Carpenter, GB 

NEW EMPLOYEES: 

CHARLOTTESVILLE 

Tracy Effland, Computing 

GREEN BANK 

Christopher Alonso, GBT Project 
Thomas Bailey, Electronics 
Jonah Bauserman, Electronics 
Kevin Crump, GBT Project 
Philip Jewell, Scientific Services 
Goran Sandell, Scientific Services 
Barry Sharp, GBT Project 
Donna Stricklln, Telescope Services 

KITT PEAK 

Nicholas Jesch, Electronics 

SOCORRO 

John Battle, Millimeter Array 
Geoffrey Bower, Basic Research 
Paulo Cortes, Student Support 
Chistopher Fassnacht, Basic Research 
Diane Foster, Array Operations 
Robin Harrison, NASA OVLBI SCIENCE 
James Jackson, Electronics 
James Metz, Electronics 
Michael Revnell, Electronics 
Emma Rice, Engineering Services 
Kerry Shores, Student Support 
Fritz Stauffer, Millimeter Array 
Caminero Wang, Electronics 
Boyd Waters, Computing 
Robert Williams, Array Operations 

TUCSON 
Fredrick Linnaus, Operations & Maintenance 
Graham Moorey, Millimeter Array 
Thomas Morin, Operations & Maintenance 

DEPARTURES: 

AUI 
Jerome Hudis, retired 46 years 

CHARLOTTESVILLE 

Walter Brown, retired 21 years 
Patricia Dodson 
Robert Millner 
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DEPARTURES (continued) 

GREEN BANK 

Christopher Alonso 
Connie Maxwell 
Robert Payne 
Jason Ray 
Barry Sharp 
Michael Sumner 
Zula Taylor 
David Young 

NORTH LIBERTY 

Bryan Geiger 

SOCORRO 

Michelle Barnes 
Brenda Broadwell 
Philip Diamond 
Judith Lowell 
Glenn Morrison 
James Oty, retired 23 years 
Danny Rhodes 
Alfred Torres 
Ronald Weimer, retired 31 years 

TUCSON 

Christopher Heckler 
Fredrick Linnaus 
Joseph Rizzo 

TRANSFERS 

Larry D'Addario from CV to TU 
George Behrens from GB to TU 
Wesley Grammer from GB to TU 

Jim Desmond says, "Howdy, ya'll, we have cowboys 
in Charlottesville too!" 

A Note from the Editor: 

Articles or ideas for the Point Source newsletter 
are welcomed. If you would like to submit an 
article, please contact the editor at phone (804) 
296-0312 or by email to: tschlemm@nrao.edu. 

Deadline for article submission for the upcoming 
Spring issue is April 1,1999. 

r. =j 
THE POINT SOURCE is published quarterly by the 
Personnel office for the employees of NRAO. 
Tessy Schlemmer, Editor printed on 
Patricia Smiley, Layout and Design Recycled paper 
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