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LOU GEHRIG'S DISEASE ENZYME STRUCTURE REVEALED
by Cynthia Mills

X-RAYS PRODUCED BY the
Stanford Synchrotron Radiation
Laboratory (SSRL) are bringing
medicine a shade closer to a cure
for Lou Gehrig's disease, and per-
haps for cancer as well.

Using synchrotron radiation,
researchers have revealed the
structure of superoxide dismutase,
or SOD, the enzyme recently dis-
covered to be defective in patients
with Amyotrophic Lateral Sclero-
sis, or Lou Gehrig's disease
(named after the famous New
York Yankee baseball star).

Knowing the structure of SOD
may also prove to be important in
the treatment of cancer and schis-
tosomiasis, a disease affecting 200
million people in tropical countries
every year.

"We solved the structures of
natural SOD and of several of its
mutations," says John Tainer of
Scripps Research Institute in San
Diego. "Knowing the structure
helps to determine how it func-
tions. We got nice results that will
help us understand the defects
that lead to Lou Gehrig's disease."

This is the same disease that
affects physicist Steven Hawking.
A defective gene causes the slow
death of nerve and muscle cells.
Patients gradually lose strength,
and usually die within three to
seven years.

The discovery that the defective
gene responsible for Lou Gehrig's
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Model of the normal superoxide dismutase (SOD) based on x-ray crystallography studies.
The dark spots tell the crystallographers where certain atoms are in the protein, and the
researchers deduce the structure from their positions.

disease was the gene coding for
the enzyme SOD excited many sci-
entists, because the enzyme is a
familiar one. The result was
reported this March in Nature by
teams led by Robert Horvitz of
MIT and Teepu Siddique of North-
western University.

SOD has long been recognized
as the enzyme responsible for
cleaning up free radicals, which
are molecules with extra electrons
that damage the inside of a cell as
indiscriminately as a bull does
damage in a china shop. In Lou
Gehrig's disease, the cells that suf-
fer are the nerve cells that turn on

muscles. When the nerve cells die,
the muscle cells lose their source of
stimulation and also die. The
patient becomes weaker and thin-
ner, ultimately losing the ability to
breathe.

The same enzyme protects oth-
er cells from such damage as well,
but this function is more critical in
some cells than others. Cancer
cells have less ability to repair this
damage than normal cells. Radia-
tion and some anticancer drugs
work by inducing production of
free radicals. Because the cancer
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cells are less efficient at cleaning
up the resulting damage, they die
sooner than normal cells. "By
using drugs to interfere with SOD
we can further sensitize the cancer
cells to radiation damage," says Tain-
er. "Right now a patient may get thir-
ty radiation treatments; by inhibiting
SOD we hope to increase the effec-
tiveness of these treatments."

Developing a drug that blocks
the enzyme depends a lot on find-
ing its structure. Proteins are
lumpy blobs with regions that
react with their target molecules,
in this case, free radicals. The
reacting areas look like slots or
grooves tucked in the blob. "By
altering existing drugs we can
make one that best fits the shape of
the steep groove (in SOD) and
blocks it," says Tainer.

The Scripps researchers hope
that diseases caused by microscopic
parasites like schiztosomiasis can
also be treated by blocking this
enzyme. Schiztosomiasis is a one-
celled parasite that attacks red
blood cells. By finding a drug to
block its SOD, the parasite should

become more susceptible to other
treatments. "Treating this disease
is not a priority in this country, but
if we can find a drug that blocks a
cancer cell's SOD, it might be just a
quick side trip to alter it to block
the parasite's SOD," says Tainer.

In the case of Lou Gehrig's dis-
ease, blocking the enzyme may not
be the answer. So far, no one
knows what the defective SOD
looks like, or how it causes the
death of nerve and muscle cells.
Just replacing it with healthy SOD
will not be easy, because it is a
large protein and there is no simple
way to get it into the nerve cells.
Studying the structure of the SOD
produced by the defective gene
may reveal why the enzyme
doesn't work so well. Knowing
this structure may also suggest a
way to make it work better with-
out having to replace it.

SSRL is important in this
research because of the intensity of
its x-ray beams. "What takes us five
hours at SSRL would take us five
hundred hours using x-rays avail-
able here at Scripps," says Tainer.

Tainer, Hans Parge, and Eliza-
beth Getzoff bring proteins from

Scripps twice a year to study at
SSRL. Using a method called x-ray
crystallography, they study the
pattern the beam makes after
reflecting off protein crystals. The
reflections make a picture on a
computer screen that looks like a
paper cutout of a snowflake. The
dark spots indicate where certain
atoms are located in the protein,
and the researchers deduce its
structure from these positions.

But proteins, being large and
irregularly shaped, make lousy
crystals. "The difficulty of making
good quality crystals out of pro-
teins is one of the barriers in our
research," says Tainer. "SSRL x-
rays, having brightness a hundred-
fold higher than regular x-rays help
us get around that barrier. We can
do things on smaller crystals, and
we don't have to have as many."

Picturing the structure of the
normal and abnormal enzyme is
just the beginning. Cures for can-
cer and Lou Gehrig's disease are
still a long way off, warns Tainer.
Then he adds, "We have an advan-
tage right now in that we already
know the structure of human SOD.
You can thank SSRL for that."

1993 UNIVERSITY HOLIDAYS
THE DATES FOR the observance of the designated
University holidays in 1993 are as follows:

New Year's Day '93

M.L. King Day

Presidents' Day

Memorial Day

Independence Day

Labor Day

Thanksgiving

Christmas

New Year's '94

Birthday Holiday

Friday

Monday

January 1

January 18

Monday February 15

Monday May 31

Monday

Monday

Thurs./Fri.

Thurs./Fri.

Friday

July 5

September 6

November 25-26

December 23-24

December 31, 1993

The Birthday Holiday may be taken on the employ-
ee's birthday or any other work day mutually agreed
upon by the supervisor and the staff member which
falls within 365 days following the employee's birthday.
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Call for Proposals
PERSONNEL EXCHANGES AND SPIN-OFF COLLABORATIONS
THE DEPARTMENT OF Energy's
office of Energy Research (ER)
recently issued a call for proposals
for personnel exchanges and tech-
nology collaborations between
laboratories and industry or uni-
versities. SLAC is eligible for these
FY 93-FY 95 funds. To summarize
the DOE invitation for proposals:

DOE anticipates it will provide
to each program-dedicated labora-
tory (including SLAC) a total of
$500,000 to support small spin-off
collaborations and personnel
exchanges in FY 93-FY 95. There is
no prescribed funding breakout
for activities within the funding
cap of $500,000.

Small spin-off Cooperative
Research and Development Agree-
ments (CRADAs)-particularly
with small business-will be sup-
ported to develop contacts and
collaborations between the ER
program-dedicated laboratories
and new private sector partners.

Small personnel exchanges
bring industry or university scien-
tists into the DOE laboratories and
allow DOE scientists to spend time
at the company's or university's
laboratory. The purpose is to initi-
ate new interactions between DOE
laboratories and the US private sec-
tor involving technology transfer.

The proposed projects are not
subject to an ER peer review
process. The laboratory will pro-
vide a one-page project summary.
DOE headquarters approval or
rejection will be returned within
five working days.

Of course, things are never
quite so simple in reality. But this
time it is simpler than usual. Typi-
cal evaluation criteria include:

* Scientific merit
* Potential for technology

transfer
* Use of unique lab capabilities
* Company's previous work

with the lab

* Length of the exchange
(preferably six months or
longer)

* Level of cost sharing
* Small business
* US location and manufacturing
* One- or two-way exchange
Proposals need to be submitted

in March. However, because sever-
al years of anticipated funding are
involved, future calls for proposal
are expected. So consider the fund-
ing possibilities for your project-
if not for this call, then for the next.

Personnel exchanges and col-
laborations with industry are only
two methods of transferring the
results of SLAC research to the
public. Consulting by individuals

or the laboratory as a whole, cost-
shared R&D agreements, use of
facilities, and publications are
some of the other methods that are
all part of the natural and inevi-
table process of turning knowl-
edge into applications. If you are
working on a new device that
might be of use outside the lab or
is just incredibly novel and slick,
have written software that indus-
try or the consumer might find
useful, or want to know more
about the above opportunity for
funding, contact Jim Simpson at
ext. 2213 or send e-mail to
JSIMPSON@SLACVM.

-Jim Simpson

SEMPERVIRENS (var. Bill Kirk)

Bill Kirk adjusts the young coast redwood tree (Sequoia sempervirens, var. Aptos blue)
planted by his friends to honor his thirty-six years of service to the laboratory on the occa-
sion of his retirement in February. The tree is located near the parking lot between the Cen-
tral Lab and Central Lab Annex.
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FILMS LIVEN UP TRAINING
MAKE YOUR NEXT SAFETY MEETING more memorable by combin-
ing a video with a discussion of how the information presented can be
applied at SLAC. Training researchers have found that people are four
times as likely to remember something which is presented in a visual for-
mat as the same information presented orally. This bit of sound advice
gave rise to the old adage "A picture is worth a thousand words."

Sound Advice is easy to find at SLAC; you just need to know where to
look. Sound Advice (Hearing Conservation) is just one of the dozens of films
listed in the ES&H Training Resources Index and Catalog, and are readily
available from the ES&H Training Department. This index and catalog is
in the TRAINING VM account in the file named ON-SITE VIDEOS. Or you
may contact Dennice Renderos of the Safety & Training Department,
ext. 2688, to request a hard copy of this list. The list includes a brief
description of each film, its length, and target audience. It can help you
locate just the right material to enhance a departmental safety meeting.

The list covers a wide range of topics, including chemical hazards, elec-
trical safety, fire safety, disaster preparedness, forklift safety, laser safety,
repetitive motion injury, respirator safety, and much more. But if you
can't find the right fit from the SLAC collection, the Safety & Training
Department will gladly help you look for what you need from alternative
sources. One such alternative source is the California Safety Council
through which the Safety & Training Department has access to hundreds
of additional titles. The only cost for using this service is the cost of ship-
ping (less than $20.00). The list of titles available from the California Safe-
ty Council can be found in the TRAINING VM account in the file named
RENTAL VIDEOS.

If you need assistance accessing either of these VM accounts, please
contact Ruth McDunn, ext. 3054, or Rod Hiemstra, ext. 3662.

Melinda Saltzberg

The Interaction Point © 1993, is published by Information Services of Stanford
Linear Accelerator Center. Editors: Evelyn Eldridge-Diaz and Bernie Lighthouse.
Interns: Cynthia Mills, Trevor Payne. Photographer: Tom Nakashima. Deadline
for articles is the first of every month. Items are published on a space-available
basis and are subject to edit. Submissions may be sent electronically to
TIP@SLACVM or by SLAC mail to TIP, MS 68. Phone 926-4128.
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Introducing the SCS Help Desk
HELP FOR COMPUTER USERS

0)

aD

Some of the friendly faces you may see lending support to the SCS Help Desk are, left to
right, back row: Billie Bennett, Cesar Medel, Sasha Chapman; front row: Naomi Brandt,
Sharel Gomez, Dave Marcello.

OVER THE PAST several months
the SLAC Computing Services
(SCS) Service Desk has undergone
a major renovation. Our organiza-
tional charter has changed to pro-
vide "one-stop shopping," a
transparent single point of refer-
ence, when enlisting the services
of SCS. To more accurately reflect
the level of service we provide to
the SLAC user community, we
have changed our name to the SCS
Help Desk.

In order to process your request
in a more timely and effective
manner, we have installed two
phone lines to coordinate and
expedite all of your needs.
Extension 4357 (HELP)

Call this number for help with
all hardware/network installations

and trouble calls, troubleshooting,
ordering, and consulting and coor-
dination.
Extension 2406

Use this number to get help
with software, product forums,
end-user support groups, reel/
cartridge media processing and
data base support, user accounts,
documentation, and user train-
ing/consultation.

With the help of voice mail and
PacTel pagers, we have expanded
our support level to cover both
routine and critical laboratory
needs 24 hours-a-day, 7 days-a-
week, including university holi-
days. The Help Desk is staffed
Monday through Friday from 8 AM
to 5 PM. After-hours voice mail will
forward your request to our On-

Call Coordinator, who will respond
to you within 15 minutes.

This year we will continue to
enhance and fine-tune the existing
support structure to support
advances in technology and to
meet the growing needs of our
user community. We welcome
your suggestions and seek your
input in helping us expand ser-
vices to you. To find out more
about our organization, please
stop by and visit the SCS lobby
HELP DESK, just inside Building
50's front-doors, or send e-mail to
Sandra@SLACVM.

-Sandra Crawford
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Another Use for SSRL X-Rays

SEMICONDUCTORS: DESIGNING THE FUTURE
IF YOU'RE LIKE MOST people,
one of life's conveniences is also
the source of one of life's annoy-
ances. When you find yourself
counting the time it takes for your
computer to open a file, or the
time it takes to put through a call
to your grandmother, you are
waiting for semiconductors to do
their job. These annoyances are
due to the limits of today's semi-
conductor technology. The pres-
sure is on for hardware to become
smaller, faster, and more power-
efficient.

The ultimate answer will be cir-
cuits and wires built molecule-by-
molecule. Semiconductors at this
scale will have to be nearly flawless.

There's the rub. Almost all that
materials science, the field that
used to be called solid-state
physics, knows about crystal for-
mation is based on theory. Toput it
into perspective, we use football as
an analogy. We know how big the
field is, and we know who the
players are, but we don't have an
offensive strategy.

The field is the semiconductor
chip. The players are the mole-
cules layered onto the chip.
Designing an offensive strategy
requires knowing a lot more about
the players and how they play, so
that each plays in its best position.

The intense x-ray beams gener-
ated by the Stanford Synchrotron
Radiation Laboratory are being
used for the play-by-play. Sean
Brennan of SSRL, along with David
Kisker of IBM Watson Labs, and
Paul Fuoss of Bell Labs are bounc-
ing x-rays off gallium arsenide
crystals as they are being formed
by chemical vapor deposition. The
reflected x-rays give them a view
of how the atoms and molecules
line up in a semiconductor.

Chemical vapor deposition system in use at SSRL. This apparatus was developed by AT&T,
IBM and SSRL to study the epitaxial growth of gallium arsenide. X-rays enter from the right,
pass through the growth chamber, and are detected by the angled output section on the left.

The semiconductor is usually a
crystal, which means the mole-
cules line up in a regularly repeat-
ing formation, or lattice. The more
ordered the crystal, the faster and
more resistance-free is the current
that goes through.

Chemical vapor deposition is
just one way to make a crystal. The
process, says Fuoss, is simply,
"Mix two gases, make a thin film."
Hydrogen is bubbled through
solutions of gallium and arsenic
attached to organic molecules,
launching the molecules into the
hydrogen, like champagne bubbles
that tickle your nose. The vapor-
ized molecules mix and react to
form gallium arsenide, and then
they float over to a target and form
a thin crystalline film.

"The real question is, what hap-

pens during the growth of a crys-
tal," says Fuoss. "The theories we
use to describe crystal growth date
back to the 1950s. It is only now
that the experimental end has
caught up enough to test the theo-
retical ideas."

This is where the x-rays come
in. They can be used to check the
molecular line-up as the crystals
are formed. Their wavelengths are
small enough to get between mole-
cules, and they don't mind work-
ing while the molecules are being
laid down. This way the scientists
can change the conditions while
crystals are being formed and see
what happens, and perhaps find a
way to achieve the smoothest, most
orderly structures.

It sounds easy, but it is not.
Imagine you are riding in a moving

(Cont'd. on p. 7)
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car and trying to take a photograph
of a flying bird using a telephoto
lens. That is how hard it is for
Brennan and his co-workers to
take aim at their target. The x-ray
beams are the size of a needle, and
the target is a semiconductor chip
1/4-inch square. The beams can
shift and the target can rotate in
several directions. Lining them all
up to get the exact angle of refrac-
tion, where all the x-rays reflect off
the surface of the crystal, can take
hours of beam time. When they final-
ly get it, and the computer graph
shows a sharp symmetrical peak,
it's breathtaking.

The peaks show where the
atoms are in the crystal lattice.
Within a certain range, the posi-
tions of peaks gives the distance
between the atoms. How high and
sharp the peaks are gives the num-

ber of atoms and the smoothness
of the crystal-just like shining a
flashlight off the polished side of
aluminum foil gives a sharper,
brighter reflection than shining it
off the rough side.

Surface roughness can make or
break a semiconductor crystal; if it
is too rough, it won't conduct cur-
rent efficiently. This roughness can
come and go as the surface is
forming, and it can be controlled
by conditions such as temperature.

Fuoss compares it to water hit-
ting a window. If the water is a fine
mist, at first there are a lot of little
drops; then, as more water falls the
drops get bigger and finally coa-
lesce into a smooth sheet. If the
water is cold, as in freezing rain, the
drops don't have enough energy to
move once they hit the window,
and they clump up. Eventually a
sheet is formed, but it is bumpy.

The research at SSRL is directed
at a growth regime where the little
drops form islands and the islands
coalesce into a single sheet of
atoms before enough atoms have
arrived to form a second layer on
top of the islands. This regime is
known as "layer-by-layer" growth.
Determining the size and shape of
these islands, and finding out how
to make sure they form as a
smooth, coordinated team, is the
aim of the work at SSRL.

The researchers are still learn-
ing the game by watching; they
haven't quite gotten to the coach-
ing stage, yet. Fuoss figures they
are developing intuition. "Basic
science in this case is testing
whether ideas are right, and build-
ing intuition-so that when we try
to push our techniques further,
intuition, knowing what to expect,
is improved." -Cynthia Mills
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YOU MAY HAVE READ the
February 26 article in Science Mag-
azine about the great change tak-
ing place in physics preprint
distribution, i.e., through e-mail
bulletin boards. If you haven't, just
visit one of the current news bul-
letin boards (the nonelectronic
kind) which the SLAC Library
maintains in the Central Lab or the
Computer Building and take a
look at the posted article.

The SLAC Library has been cap-
turing papers from electronic TeX
bulletin boards for over a year. In
fact, in 1992, over 2200 out of a
total of 8188 preprints had a bul-
letin board source; but last week,
98 out of 160 preprints were from
bulletin boards and that shows
you where things are heading!

Tina Neubert is our TeX expert
who takes the raw TeX and makes
it into a readable paper. Since a

significant number of bulletin
board preprints omit figures, they
must often be requested separately
via e-mail. Tina does all that and
when a preprint appears on the
weekly display in the library, you
can be sure it has all its figures
included.

The library watches HEP-TH
(string theory, etc.), HEP-PH (phe-
nomenology), HEP-LAT (lattice),
and several others. If you're in a
hurry for a preprint you've seen
on a bulletin board, just call ext.
2411 or e-mail LIBCIRC@SLACVM,
and give us the bulletin board and
number. We'll rush it to you. If
you're a regular user of the SPIRES-
HEP database, you've noticed that
the bulletin board numbers are
shown with the rest of the biblio-
graphic information. If you issue the
command SET FORMAT FULL, you'll
be able to see the full abstract.

The library is also sponsoring a
pilot program for viewing the full
text of these papers online through
the World Wide Web. If you'd like
to see a demonstration or just learn
more about using HEP or the WEB
to access bulletin board papers,
stop by the library (Central Lab,
Y215) and ask for a reference
librarian.
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Klaisner Assumes Additional Responsibilities
IN ADDITION to serving as
Assistant Director of the Technical
Division for Electrical Systems,
Lowell Klaisner is now responsible
for Mechanical Systems. Since
Norm Dean's death last July, Kay
Lathrop had shouldered the
responsibilities for supervising
Mechanical Engineering and
Alignment, Mechanical Design,
Mechanical Fabrication, Vacuum,
and Plant Engineering. With his
new assignment, Lowell will be
responsible for these departments
as well as Klystron/Microwave
and Power Conversion.

The Mechanical Engineering
shop has been eliminated and the
engineers assigned to line organi-
zations. The Machine Operations
Support Group has been renamed
the Mechanical Support Group
and will continue to provide
mechanical engineering and pro-

ject management in support of the
ongoing operation of the accelera-
tor. Alex Harvey was the acting
head of this group until his depar-
ture for the SSC at the beginning of
March; a search is underway for a
new head for this group.

Lowell graduated from Stan-
ford University in 1961 with an
MSEE and promptly started his
career in Accelerator Engineering
at the ZGS at Argonne National
Laboratory in Argonne, IL. From
the ZGS, Lowell moved to Fermi
National Accelerator Laboratory,
Batavia, IL, where he was chief
engineer for the Booster Synchro-
tron. Then he and two associates
formed Kinetic Systems Corpora-
tion which manufactured control
systems based on the CAMAC stan-
dard. He moved to the Northwest
where he managed engineering
groups providing instrumentation

Lowell Klaisner, recently appointed
head of Mechanical Systems.

for the Space Shuttle and then bar
code systems. He joined SLAC in
April 1989 as head of the Electron-
ics Department.

TAKING COMPUTER EQUIPMENT HOME
DO YOU NEED to take a computer and modem home
to do your work? Whether for an evening or for a year,
taking government property home (or anywhere off
SLAC property) requires the following procedure:

Taking the equipment home
1. Complete Form 37026, known as an "off-site use

form." You can get a form from your department's
secretary or from Property Control, ext. 2231. Sev-
eral pieces of equipment can be listed on one form.
The form must be signed by you and your supervi-
sor or department head.

2. Make two copies of the form.
3. Send the original signed form to Property Control,

MS 85A.
4. Give one copy to the guard at the main gate on

your way home with the equipment.

5. Keep the other copy in your department's files.

Returning the equipment
When you return the equipment to SLAC, date and

sign the "property returned" section of the Form
37026 on file in your department. Mail the signed copy
to Property Control, MS 85A.

Keeping the equipment more than a year
If you have not returned the equipment in a year,

someone from Property Control will contact you to
verify its location and condition. Keeping the equip-
ment longer than a year requires that you and your
supervisor or department head sign a new Form
37026. Property Control prepares a new form for you
as a courtesy and sends it to you. Please return the
form signed by you and your supervisor or depart-
ment head to Property Control promptly! You do not
have to give a copy of the new form to the gate guard.

Questions
If you have questions about the procedure or com-

pleting Form 37026, call Property Control, ext. 2231, or
send e-mail to MBPACE@SLAC.STANFORD.EDU.

-Sandra Crawford
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COMPEN$ATION AND CLASSIFICATIONS
KAREN CAMPBELL, SLAC's Man-
ager of Compensation, provided an
overview of SLAC's compensation
program in a noontime talk spon-
sored by the Women's Interchange at
SLAC (WIS). Karen has worked at
SLAC for almost two years, after 15
years in Central Compensation on
campus. The other person in the
Compensation section is Carol Bech-
tel; their offices are in the Personnel
Department in the A&E Building.

"Compensation" is the pay we
receive regularly for working. The
amount of compensation is set based
on several criteria: market rates (so
SLAC can recruit and retain people),
internal equity, legal requirements,
and budget constraints.

In concert with the campus Com-
pensation start, SLAC's Compensa-
tion staff creates, modifies, and Karen Campbell an

bell, ext. 2298, and
administers pay structures and the uation in a private a
job classification system; writes poli-
cies, guidelines, and procedures; and carries out analyt-
ical studies. They maintain professional relationships
with other local employers and the Department of
Energy.

The many types of jobs at SLAC are grouped into
categories called Job Families, each with associated
pay structures. The comprehensive description of all
job classifications at Stanford is called The Pay Plan.
One copy is kept in the Library for anyone to read.
Copies can also be found in Compensation and in oth-
er SLAC administrative offices.

A Job Classification Code (JCC) is assigned when a
job is created. The following criteria determine the JCC
for each job and its relative position in the hierarchy of
jobs and pay range: characteristic work, level of respon-
sibility, complexity, scope, impact, independence, tech-
nical skills, accountability, and education required.

If you know that your job has changed considerably
in one or more of these aspects then you can start the
lengthy process called reclassification, the goal of which
is to move your job into a different JCC and pay range.
Karen described a typical reclassification process that
starts with a written request from an employee's super-
visor, which is then passed up the management line to
the appropriate Associate Director. Compensation
reviews the request, interviews the employee and super-
visor, and sends a recommendation to the Salary
Review Committee. Standing Committees review tech-
nical jobs and advise Compensation. The process now

d Carol Bechtel staff the Compensation Office at SLAC. Karen Camp-
Carol Bechtel, ext. 2365, are always available to discuss a particular sit-
!ppointment.

takes several months; Compensation is working to
make the process proceed faster.

Karen also described the annual cycle of setting
employees' pay. In the fall the University's Compen-
sation staff surveys other local employers' average
pay and pay ranges for a number of common "bench-
mark" jobs. They also analyze local and national
salary programs. A suggested pay increase budget is
submitted to the president and provost of Stanford
University. They are advised by SLAC's director, the
university deans, and vice-presidents. The president
and provost ultimately make the decision on pay rais-
es; they try to keep Stanford's pay "mid-market."

Once the pay-raise budget has been decided, each
employee's job performance and pay increase is deter-
mined by their manager. Exempt employees and long-
term nonexempt employees receive merit increases
tied to their job performance over the past year. Bar-
gaining Unit employees and nonexempt non-Bargain-
ing Unit employees on steps get increases specified by
their range structures.

Length of service does not automatically move you
up the salary range for your JCC. The whole range
moves up yearly in response to market pressures. If
you started low in your salary range, you may remain
there or move very slowly up or down in relation to the
salary range. It is important to remember that salaries
and the pay ranges normally increase each year.

-Cherrill Spencer
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PHYSICS TEACHERS CONVERGE AGAIN
TWENTY-ONE high-school
physics teachers converged on
SLAC recently for a Saturday sem-
inar lead by staff physicist Helen
Quinn. The teachers represented
schools from Sacramento, San
Francisco, and the Peninsula. The
seminar was a follow-up to last
summer's workshop on Particles
and Interactions where teachers
learned about new developments
in particle physics and discussed
different teaching techniques
regarding the Standard Model. o

Jonathan Dorfan presented
information regarding the need for L

a B Factory and afterwards teach- Helen Quinn leads lively discussion during recent teacher workshop.
,*,, Em, --2,-3 L1» ^-1^r,, _,_,-% -cL %-
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facility. There were lively discus-
sions among teachers and SLAC
physicists Max Dresden, Willy
Langeveld, Steve Shapiro, and
Marvin Weinstein.

Three teacher-leaders conduct-
ed demonstrations for their col-
leagues on interactive computer
programs and hands-on activities
for the classroom. The teacher-
leaders were Andria Erzberger
from Palo Alto High School, Art
Fortgang from Mills High School,
and Steve Eiger from San Francis-
co University High School. -

Teachers also had the opportu- Discussion on science teaching techniques continued during the lunch break.
* . . I *_.1 1 * 11

nlty to snare wltn tnelr colleagues
ways in which they had changed
teaching techniques based on what
they learned at the summer work-
shop.

These programs are part of
SLAC's precollege education activ-
ities designed to improve science
teaching and learning at the K-12
level. If you have any questions
about SLAC's education programs,
or wish to get involved, please
contact P.A. Moore, Education
Officer, at ext. 3826.

-P.A. Moore 2

Steve Shapiro, Helen Quinn, Max Dresden, Willie Langenveld, Marvin Weinstein and
Jonathan Dorfan join teachers for a group photo.
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,NOTHER his-
toric milestone
was achieved
on March 1 by
establishing a
direct computer
networking
ilink from SLAC
for High Energy
s is the site of
Positron Collid-
eijing Electron
Now collabora-

tors of the largest science and technology
collaboration between the US and China (see "MARK-
ing History with 1st US/China Physics Collabora-
tion," Interaction Point, March 1991) can communicate
over a 64 KB satellite link.

Previously collaborators at SLAC and IHEP commu-
nicated using the international public X.25 network, a
much slower, less reliable, and more expensive means.
SCS initiated work on the satellite link through AT&T
and the local Chinese telephone company about one-

and-a-half years ago. Since this satellite circuit is the
first one of this type to go outside of the central Beijing
area, several technical problems needed to be solved.
Current US government restrictions require that the
link be used only for traffic between IHEP and SLAC.
SCS is working to eliminate these restrictions as soon
as possible.

Depending on use and funding, the link may be
-iivBirr o An i- r Ch f fil1llro fn
UpglclUrtU 1Il LILt 1 LL

a higher speed (per]
KB), and may be ret
an underwater cabl
transmission mediu

Charles Gran,

and Ilse Vinson

ML.

Emergency Relief Association Elects Directors
AT THEIR RECENT MEETING,
the SLAC Emergency Relief Association
(SERA) membership elected the fol-
lowing directors: Katherine Cant-
well, ext. 3191, Pat Jones, ext. 2452,
and Al Odian, ext. 3459. Zorb Vassil-
ian, ext. 2464, is now Treasurer and
Ben Smith, ext. 2638, is Secretary.

Any SLAC employee in need of
SERA's financial aid should contact
a SERA director. The directors meet
first with the applicant, and then
with each other, to decide how
best to offer the help SERA has
available.

These busy people donate their

time to help their fellow employ-
ees in need. We, too, can con-
tribute to this effort. Please clip the
coupon below, fill in your dona-
tion, and drop it in the mail today.

-Shirley Boozer

CONTRIBUTION TO SLAC EMERGENCY RELIEF ASSOCIATION
I want to do my part to help!

[ My check is enclosed. [J I authorize a payroll deduction of $
to continue until further notice.

per month for SERA,

(Signature)

(Please print name) (Date) (Employee number)

Return to SLAC Emergency ReliefAssociation (SERA), c/o Z. Vassilian, MS 12. For more information call or write:

B. Smith, Secretary, ext. 2638, MS 91.
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GERRY FISCHER
1928-1993
scattering. At
Berkeley he
began his life-
long interest in
accelerator
physics.

Fischer
taught at
Columbia Uni-
versity for five
years and con-
tinued his
research at
Columbia's
cyclotrons. In
1959, he moved
to the Cam-
bridge Electron
Accelerator at
Harvard, for a
time the high-

Gerhard Emil Fischer

GERHARD EMIL FISCHER, a
senior scientist and one of the
leading innovators of SLAC, died
Sunday, February 7, of a heart
attack. He was 64.

Fischer came to SLAC in 1965
for the design and construction of
the SPEAR electron-positron stor-
age ring and had a major role in
the development of the Stanford
Linear Collider.

Fischer, called "Gerry" by his
colleagues, was born in Berlin
March 1, 1928, the son of a bio-
chemist and the grandson of Emil
Fischer, who won the Nobel Prize
in chemistry in 1902. His family
fled Nazi Germany in the late
1930s, settling in Canada.

He received his undergraduate
degree from the University of
Toronto in 1949 and went to the
Radiation Laboratory (now the
Lawrence Berkeley Laboratory) at
the University of California, earn-
ing his doctorate in physics in
1954, with a dissertation on proton

est-energy elec-
tron accelerator

in the world. Fischer believed the
future of high-energy physics was
with electron-positron colliders
and worked with a group to have
one constructed in Cambridge, MA.

When the Atomic Energy Com-
mission (now the Department of
Energy) voted to build such a
device at Stanford rather than Har-
vard, Fischer moved west to work
on the SPEAR ring with Burton
Richter.

Fischer was a key member of
the storage ring research and devel-
opment team, and while the ring
was being built, he participated in
a notable series of fixed-target
experiments. He was responsible
for the injection system into the
SPEAR ring, and designed the large
solenoidal magnet for the MARK I
particle detector used to carry out
the experiments. He also was
among the authors of the papers
that announced the discovery of
several particles and was a rank-
ing authority on understanding

beam motion and instabilities in
storage rings.

He was one of the first to recog-
nize the significance of SPEAR as a
source of synchrotron radiation,
and with his colleague, Ed Gar-
win, arranged to have a suitable
exit port installed on the ring. This
was the beginning of what is now
the Stanford Synchrotron Radia-
tion Laboratory.

He also was key to the develop-
ment of Stanford's vastly more
powerful PEP (positron-electron)
project, a joint program between
SLAC and the Lawrence Berkeley
Laboratory.

In the 1980s, Fischer moved to
the linear collider project, in which
electrons and positrons could be
accelerated simultaneously, sepa-
rated and then crashed together,
an innovative tool for particle
physics. Fischer was project man-
ager for the first damping ring and
the magnet system. He designed
the unique alternating-gradient
magnets that make up the curving
arcs of the collider.

He was working on the next
generation machine at his death.

Fischer is survived by his wife,
Monica, and by the children of his
previous marriage to Vera Kisti-
akowsky, Marc and Karen.

Memorial services at SLAC are
scheduled for Saturday, April 3 at
10 AM in the SLAC auditorium. A
thirty-minute memorial presenta-
tion will be given, followed by the
dedication of a live oak tree beside
the A&E Building. A plaque read-
ing "In Memory of Gerry Fischer
and his many contributions to
SLAC, 1993," will be placed at the
foot of the tree. Coffee and cake
will be served in the Breezeway
afterwards.

Reprinted with permission from

Campus Report
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