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'There are therefore Agents in Nature able to make the Particles of Bodies

stick together by very strong Attractions. And it is the Business of
experimental Philosophy to find them out.-- Isaac Newton Opticks (1704)

Volume 8, Number 10 October 1977

This month's cover photograph was taken dur-

ing an international meeting several months ago

at the nuclear physics institute in Novosibirsk,

Siberia, USSR. The meeting dealt with experi-

mental planning for the VEPP-4 electron-positron

storage ring now being built at the Novosibirsk

laboratory. This ring and the CESR storage ring

now being built at Cornell University will each

operate at about twice the present maximum SPEAR

energy of 4 GeV per beam. As such, these two

rings are expected to cover a productive middle-

ground of energies between the present SPEAR/

DORIS range and the 15-18 GeV PEP/PETRA range.

--BK
Bruce MacGregor's new train book
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PEP NOTES

(Photos by Bill Ash)

John McGinis, Bill Sproule and Marilyn Duffy

of Kaiser Engineers (the construction-management

half of PEP's engineering contractor) respect-

ively opened, read and recorded the bids on the

PEP tunnel and experimental hall contracts.

This ceremony, held in the SLAC Auditorium on

Tuesday, 27 September, follows a rigid protocol

and is quite dull on the surface.

There was more to it than rip, read and

write, however.

The deadline for receipt of bids was 4:00

PM on the day of opening. One bid arrived 30

seconds late and, by the rules, had to be refus-

ed. This seems baffling. If it were you or me,

the bid would have been there a day or week ear-

ly--like paying bills a bit before they're due.

That's why we are not contractors. The

late-comer was only a little unusual, as all the

bids came in within the last 10 minutes--and for

a good reason.

If only one company showed up with a bid,

for example, they would surely raise their bid

before submitting it. In general, several part-

ies show up, but there is still room to manuever.

The industry is tight enough that you know which

firms are hungry and which are overcommitted at

the time. If all of the competition is felt to

be likely to bid high, then you can afford to

raise your own bid, and vice-versa.

So as the deadline approaches, the prospect-

ive bidders are scurrying around with poker fac-

es, calling back to the home office, and fret-

ting.

The other side of the story involves the

engineering and design half of PEP's contractor,

PBQ&D. These people, together with SLAC and

LBL'ers working on PEP, have spent over six

months on the design of the tunnel and concrete

beam-interaction halls. They have been fighting

the experimenters, who want to raise the roof

and lower the floor; the budget, which prefers

the opposite motions; and the calendar, which

doesn't care as long as there isn't enough time

to do it.

At slightly over $13 million, this will be

the largest single contract in the PEP construct-

ion project. In spite of all design and reason,

there is no guarantee that a contractor can be

found to do the work at the expected price.

Bids significantly higher than planned would ser-

iously affect the whole project.

So the bids come to be opened, and everybody

is up tight and very tense. The first bid is

for $15.8 million, a lot more than expected, and

the communal nerve is taken up a few more turns.

The second bid is $14.3 million--still uncomfort-

ably high. On the third bid the ante was lower-

ed to $13.3 million, much closer to expectation,

and it is observed that John Rees has lit up a

cigarette and begun to make contact with his

chair.

Five minutes later it's all over, with 10

bids submitted and read, and with the apparent

low bidder being Fred J. Early, Inc. at $13.264

million.

Look for the dirt to begin flying around

Thansgiving. --Bill Ash

Cynical prejudices to the contrary, this

photograph was not taken at the real bid open-

ing. Designers of the PEP tunnel and experimen-

tal halls had more than a month's wait after

finishing their work before the crucial bids

were opened. To relieve the suspense of the

wait, a pool was formed for the lowest bid. Af-

ter the formal bid-opening described above, an

unofficial bid-opening was held elsewhere.

Birger Schmidt and Gary Hemphill of PB/KE acted

as treasurer and secretary in this joint ven-

ture. The hand intruding from the right to-

ward the vintage paperweights may belong to the

IRS.
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GEORGE LEE LEAVES SLAC

(Photos by Joe Faust)

George Lee's grandfather came to America in

response to an appeal from a U.S. Senator, Le-

land Stanford. When his railroad was finished,

Stanford hosted a celebration and drove a golden

spike. However, he neglected inviting to the

party any of the men who had driven the rather

numerous iron spikes. After all, it might have

been embarrassing to have the man around who had

pried out the iron spike to leave a hole for the

golden one. But grandfather Lee did not feel

the ingratitude: he was busy building a general

store in Oroville. After returning to China and

starting a family he came back to Oroville, and

his son followed. George's mother was an Hawaii-

an Chinese.

According to George, those of Chinese des-

cent can be divided into the ABC and the FOB.

Starting life in San Francisco, George is there-

fore an American-Born Chinese (not Fresh-Off-the

Boat), with relatives everywhere. He can walk

across the continent and stay with a relative

every night. (Robert E. was a distant cousin.)

From San Francisco City College George became

an aircraft instrument mechanic at Alameda Naval

Air Station during World War II. From instru-

ments he went on to assembling what the Livermore

Lab calls its "devices" and saw more of the

world--well, at least the Test Site in Nevada

and Eniwetok Atoll in the South Pacific--than he

had in the Navy. From Livermore he came to SLAC

in 1964.

He has always commuted from Castro Valley:

he was waiting to see if the job was permanent

before moving. Now Livermore wants him back.

The commute is about the same as it was to SLAC,

but he doesn't have to buy the Dumbarton Bridge.

At SLAC, George has worked for Bill Davies-

White, assigned to Burt Richter's Experimental

Group C, designing mechanical details for both

the Mark I and Mark II SPEAR detectors. The

Mark I of course was used in the discoveries of

the now-famous psi particles: "We have observed

a very sharp peak ..." George once designed a

quadrupole magnet with four North poles. He says

he knew all along they should have been four

South poles; he just wanted to see if his engin-

eer actually looked at the drawings.

With George, however, work has always seemed

merely a necessary distraction from his life of

Grandfather Lee's gen-

eral store in Oroville

about 1909. George's

father is at the right.

(Photo reconstructed

by Joe Faust.)
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model-making. For example, he was flying a bal-

sawood and rubber band model on a vacant lot in

San Francisco when he noticed a girl watching

him. So he opened the conversation with "Go!"

(which is "Hi!" in Cantonese). Now you might

think the girl would reply with the Cantonese

equivalent of "Why don't you come up and try my

won-ton soup?" or some equally vapid gambit. But

Milly knew her man; she said "Show me how to

fly your plane." Luckily, George switched to

non-flying models or Milly would still be wind-

ing rubber bands. Instead, they were married

in Reno and have launched three children: Mich-

ael, an Optometrist (and sky-diver) in San Jose;

Terry, a Math and Science teacher at Castro

Valley High (and champion "hot-dog" skier); and

Beverly, in the Oakland District Attorney's

Office.

George's models are truly works of art, met-

iculous in each detail. But if you ask, you

find that while one was built from blueprints,

all he had for this one was a fuzzy-looking news

photo, taken against the sun. What he can't

find out, he designs. You realize that if he

would only build his models a little larger,

you could get in and take off.

There is a tiny Austrian Berg D-I with pro-

peller and wheels that turn, with every rivet,

every strut, every wire brace. The "fabric"

covering (it's all hollow plastic) draws down

between the wing ribs. Tesselated hexagons of

a dozen colors form the camouflage paint. Be-

side the cowl, the fuel capacity and gross

weight are printed in German gothic letters, too

small to read without a magnifier. Peek under

the cowl and glimpse cylinders, carburetor, ex-

haust pipes. The seat belt lies where the pilot

(two inches tall) dropped it. Instruments gleam

on the panel. Best of show, National.

These magnificent flying machines are not

George's only hobby; he also sculpts whales,

sharks, dolphins, with the same detail. He car-

ves emblems and plaques, usually fish or cetac-

eans. He has even tried bookbinding. And there

is a WWI tank of the vintage that was all tread

with a tiny gun turret on the flat top. George

set up a production line to make the tread.

George and friend

at the Mark II de-

tector, Sept. 1977.

_ _ __ s
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Each plastic plate was cut, heated, dished in a "worn" through to shiny bare "metal" underneath.

hardwood die, shaped and glued in place to form The rungs leading up the side of the hatch had

a continuous band. They were painted with their paint "worn" away by the hands and feet of

bright aluminum, then drab, and then the olive the (two-inch) crew. The exhaust pipe had been

drab was gently brushed with thinner. The re- painted black but up near the engine it had

sult: each plate showed where the drab paint had "burned" off its paint and "rusted." Of course,

George and his
hobbies: Californ

halibut bas re-

lief; humpback

whale; and (clock
wise from his

hand) 1911 Curtis
hydroplane, Rolar

D-VI, Fokker E-V,
Albatross D-XI.

1911 Curtis
hydroplane
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every rivet, every stencil, every insignia was

perfect. Best of Show, Las Vegas.

The Smithsonian Institute asked George to

model the Verville-Sperry that won the 1924 Pul-

itzer Prize. When the Institute saw the incred-

ible cockpit detail and the retractable wheels,

they added George's name to the display. At

present he is working on a second commission to

build the Folkert SK-3 that won the 1937 Thomp-

son Trophy by 0.6 second over a 46-mile course.

The Smithsonian would be well-advised to set up

a separate display for the George Lee Models.

This year he was Chairman of the National

Convention of the International Plastic Modelers

Society. Some 350 delegates from Australia,

Japan, Mexico, and Canada as well as the U.S.

convened at the Hilton in San Francisco.

At his farewell party, George described

one noon-hour when he was working on a model

(aircraft type) in a large office and one of

the phones rang. After awhile it stopped, but

then started ringing again. So George picked

it up:

"Look, stupid, don't you know this is the

lunch hour?"

"Who are you calling 'stupid'? Do you know

who this is?"

"No, who is it?"

"Pief!"

"Pief Panofsky!"

"Well," said George, "do you know who this

is?"

"No."

"That's good." Click!

George can take care of himself at Liver-

more, but I'm afraid we're going to miss him.

--Charlie Hoard

JUNE 1973
High-energy physics horizons

George appeared with the

Mark I detector on the

cover of Physics Today.
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SLAC WOMEN'S ASSOCIATION

WOMEN IN ENGINEERING

The September 19 meeting of the SLAC Women's

Association was arranged with the assistance of

the Society of Women Engineers. Three Bay Area

engineers shared their backgrounds and experien-

ces in seeking, obtaining and functioning in

engineering positions in both industrial and

research environments. Our Guests' backgrounds

were varied, but all have a strong interest

both in promoting job opportunities for women in

the engineering field and in encouraging young

women to pursue engineering studies.

Cathy Storey, Sandra Slivinsky, and Terry

Pauline introduced themselves by telling us

about their education, employment history, and

career goals.

Cathy Storey graduated from Vanderbilt Uni-

versity last year with a BS in Energy & Trans-

portation and also an MBA. She is presently em-

ployed at General Electric Corporation as a pro-

ject manager. Her responsibilities include

evaluation of proposals, organization and exec-

ution of approved projects. After a year of

working in the engineering field, she feels she

selected the correct job offer inasmuch as her

position does offer the opportunity to make use

of her training in both engineering and business

administration.

Sandra Slivinsky took her BS in Mathematics

and Physics and, subsequently, two Master's De-

grees: one in Physics, and the other in Engin-

eering Applied Science. She has worked in both

research and industry and is now at General El-

ectric Corporation with responsibility for set-

ting the criteria for properties of ceramic

fuels used by GE in their boiling-water nuclear

reactors. Ms. Slivinsky's education and work

experience has resulted in the development of

expertise in mathematical models, plastics,

lasers, thermophysical properties, density and

stress. Within the next few years she antic-

ipates having to decide whether she prefers to

return to basic research or to look for further

opportunities within General Electric.

Terri Pauline, who earned her BSE in Elec-

trical Engineering at Princeton, knew from early

childhood that she wanted to be a scientist.

During college she developed a special interest

in solid state theory and, following graduation,

she accepted a position at Texas Instruments

working in the sales of semiconductor devices.

She has recently transferred to the distribution

branch of Texas Instruments and is selling ter-

minals and minicomputers. Her immediate career

goals are in market analysis and product devel-

opment. She plans to begin work toward an MBA

within the next year or two.

"A PROFILE OF THE WOMAN ENGINEER"

Presented by Cathy Storey

Women in engineering today are not a new

force. There have been women engineers for

about 50 years. What is new and different to-

day is that there are more of them, they are

better educated, and they are more highly skill-

ed. This talk will touch upon the impact of

women in the professional work force, their ed-

ucation, employment and, finally, some of my

ideas about recruiting women engineers.

Statistics gathered by the National Science

Left to right, Terri

Pauline, Sandra Slivin-

sky, Cherrill Spencer

(Chairperson), and

Cathy Storey.

(Photo by Joe Faust.)

_ ____ _� __ _ _

_ __ _�

7/F



8 SLAC Beam Line, October 1977

Foundation during a study in 1974 on Engineers

in the Professional Work Force show that of the

total U.S. engineering work force about 7500

(0.7%) were women. However, during the 1975-76

academic year, there were 15,852 women enrolled

in engineering schools throughout the country.

So when those now enrolled graduate (the latest

doing so in 1979), the number of women in engin-

eering will more than double.

ENGINEERS IN THE PROFESSIONAL WORK FORCE*

Total engineering population 1,071,500

Women 7,500

Women enrolled in Engineering

Curricula 1975-76 15,852
1

*National Science Foundation, Study on Pro-

fessional Work Force, 1974.

It is also interesting to look at the age

distribution of the women who are now practic-

ing engineers. This is shown in the next fig-

ure:

The figure shows that women in the 45-49 age

range constitute about 14% of the total, while

the 25-29 age group makes up 23%, which is just

about what one would expect with the increased

engineering graduates of recent years. However,

the number of women born between 1933 and 1947

(the 30-44 age group) who are in engineering is

very small. We believe that this correlates

with the declining birth rate during the late

1930's and 1940's, but the birth rate alone

probably does not account for the total decline.

We expect that within the next 3-5 years some

85-90% of all women in engineering will be in

the under-30 age group. Obviously, by that

time, those already in that group will have made

their mark and will still be working in the en-

gineering professions.

The next figure shows what today's women

engineering students are studying. As you can

see, women are preparing for careers in all en-

gineering specialities.

DISTRIBUTION OF ENGINEERING GRADUATES BY

CURRICULUM, 1975. WOMEN COMPARED WITH MEN

CIVIL

ELECTRICAL

CHEMICAL

MECHANICAL

INDUSTRIAL

GENERAL

COMPUTER

ENG. SCIENCES

ALL OTHER

I
- --_

I

I Women

H=}Men W

I

0% 10% 20% 30%

Percent of all BS Engineering Degrees

The women engineers in the professional

work force are very well educated. During 1975,

BS degrees in engineering were awarded to 878

women; Master's degrees to 380; and Ph.D's to

58. Of all women in engineering, 93% have at

least a BS degree; 55% have only a BS, 28% have

an MS, and 10% have Ph.D's as well. These fig-

ures support my opinion that one reason why

women do so well in engineering is that they are

so well educated. On the average, they are

better educated than their male counterparts.

They are also getting more job offers and high-

er starting salaries.

Employment surveys show that 63% of women

engineers are working in private industry, 14h%

are working for educational and non-profit in-

stitutions, and 11½% are working for military

or federal government installations. The next

figure shows the employment functions of women

AGE DISTRIBUTION OF WOMEN ENGINEERS*

<25 | l 1 1 /'7¾

25-29 t111i 1 I I 11111111111 111111 23%

30-34 1 10¾%

35-39 11111111 10

40-44 11111 7%

45-49 11111111 14%

50-54 1111111111 10%

55-59 117%

60-64 111111116%

65-69 ~ 2¾%

> 69 2¾%

0% 5% 10% 15% 20% 25%

*Tabulated by the Engineering Joint Council

_ __

- -- ----

i

I~~~~~~~~~~~~~~

. ~ ~ ~ ~ ~ ~ -..
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within the work force.

DISTRIBUTION OF WOMEN ENGINEERS
BY EMPLOYMENT FUNCTION

The Society of Women Engineers has summar-

ized the data on women engineers and has drawn

a statistical picture of the "typical" woman

engineer. She is 27 years old, has worked in

the aerospace industry for three years, holds

an EE degree, is married and has one child. She

has worked primarily on analysis, design and

development. She lives in a large California

city. The interesting thing about this anal-

ysis is that she has a close friend with whom

she went to college, who is a year younger, was

her advisee in college, and she has remained

in touch with this friend. The friend is a

mechanical engineer who lives in New York City

and is almost as "typical" as our friend in

California.

The difficulty that recruiters have with

women engineers right now is that they are a hot

commodity. They fill all sorts of requirements

for all sorts of organizations. So people are

anxious to hire them, and they are not cheap.

So what do you do if you want to hire a woman

engineer and she already has 42 other job offers

at salaries you can't match?

The answer is that you offer her something

that is not a straight, typical engineering job.

You offer her a challenge. You convince her

that she will have responsibilities beyond the

design work or stress analysis on an engineer-

ing project, and that promotional opportunities

exist.

The best way to attract top women engineers

is to have one in your employ already. If there

is one woman engineer who is doing very well,

has been given significant responsibilities,

then your candidate will say, "They know how to

tap a resource. I want to work for them."

Having a woman who is happy in a position that

is non-entry-level, who has been promoted, who

has done things, is the fastest way to attract

entry-level people. I am also very aware of the

women I graduated with and those who graduated

slightly before I did. These women are not con-

tent to start with a standard entry-level job.

The salary is important but is secondary. These

women are becoming cognizant engineers, lead

design engineers, project managers, administrat-

ors, and engineering managers. They are really

moving up quickly. They are looking for up-

ward mobility and they are finding it.

The one thing I would like to leave with

you is that where there are jobs with upward-

mobility potential--jobs with things to learn

that will utilize what you have been studying

for the past 4-6 years and that offer challenges

in addition to engineering--those are the places

that women are most interested in and where they

are going to work. These jobs represent the

only way to compete with an organization that

Cathy Storey presents "A Profile of the Woman

Engineer." (Photo by Joe Faust.)

SCIENTIFIC AMERICAN ARTICLE

The October 1977 issue of Scientific Amer-

ican contains an article by Roy Schwitters of

SLAC called "Fundamental Particles With

Charm," describing many of the important ex-

perimental results during recent years.

_ __
SLAC Beam Line, October 1977 9
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has hired a token woman at an unreasonable

salary. The women who are looking for jobs are

highly competent and aware that they really

have to work harder than their male counter-

parts. They certainly have to work much harder

initially to obtain credibility, but they are

willing to do it. They are willing to give it

all they've got! It is an asset to the company

or organization to have these women who want to

do something.

[Transcribed by F. McLaughlin,

and edited by M. C. Zipf.]

SUMMARY OF DISCUSSION PERIOD:

Q: In what forms do women in engineering en-

counter discrimination?

A: Discrimination is not entirely a thing of

the past. While blatant discrimination is

encountered less frequently now than it was

a few years ago, women still have to deal

with stereotypical reactions. Examples in-

clude: (1) telephone conversations in which

the person at the other end assumes that the

nature of the woman's business is either per-

sonal or secretarial; (2) difficulties that

women engineers have in establishing credi-

bility in a new job (ways of dealing with

this include identifying projects that en-

able one to impress the right people with

their ability); (3) job interview remarks

that may involve not only blatant sexism but

also surprise that salary expectations are

so high "for a woman."

Q: Who is eligible to join the Society of

Women Engineers?

A: Anyone may join in one of five categories:

(1) Associate Membership is available to any-

one who either has an interest in engineering

or who works for a company that employs engin-

eers; (2) Membership is for people who have

degrees in engineering; (3) Senior Membership

is for degreed engineers who have worked in

their field for 6-8 years or more; (4) Stud-

ent Membership is for engineering students;

(5) Corporate Membership is for companies who

want to receive information about SWE activ-

ities and who may want to provide support for

students. There are 90 members in the Penin-

sula group and an additional 90 members in

the San Francisco chapter.

Q: What assistance can the SWE offer to compan-

ies who are interested in recruiting women

engineers?

A: Effective recruiting methods include: (1)

campus recruiting; and (2) advertising in the

bulletins of the SWE, and the Association for

Women in Science.

Q: How do women engineers go about locating

suitable jobs?

A: The most effective way is through personal

contact with a person within the company that

has the opening. Direct application through

personnel departments is not often effective.

Newspaper ads are also deemed unlikely to

produce satisfactory results.

Many thanks to the panel members and to the

Society of Women Engineers for their help in

arranging this interesting and informative pro-

gram. --Martha Zipf

The panel and part of

the audience.

(Photo by Joe Faust.)

SLAC Beam Line, October 1977
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SLAC WOMEN'S ASSOCIATION

WOMEN AND THE LAW

Mr. Steve Kociol, who once earned money at

SLAC as a tour guide in order to put himself

through Law School, returned in a different cap-

acity to address the SLAC Women's Association

on Monday, August 22. Mr. Kociol is now a full-

fledged lawyer, working for the Legal Aid Soc-

iety of Santa Clara County, and during the meet-

ing he answered some specific questions that

members of the Association had submitted to him.

How should I choose a lawyer?

It is Mr. Kociol's opinion that the best way

to choose a lawyer is to ask another lawyer; he

warned against canvassing the opinions of other

clients because quite often they are ignorant

of the quality of their lawyer.

There are lawyer's referral services, but

you might as well stick a pin in the phone book

because they just give you the next name on a

long list. Lawyers can specialize in three dif-

ferent areas of law: Criminal Law, Workmen's

Compensation, and Tax Law. In order to become

certified in one of these areas, they must pass

extra exams, so Mr. Kociol suggested that it is

a good idea to choose a lawyer who is certified

in the area relavant to your case or who has

specialized previously in cases similar to yours.

Who qualifies for and what is Legal Aid?

To receive Legal Aid is to receive the free

services of a lawyer. In order to qualify for

Legal Aid one has to be almost desperately poor;

for example, a single person who earns less than

$2500/year, or a two-person family earning less

than $3000/year, or a three-person family earn-

less than $3500/year, would be eligible for

Legal Aid. There are Legal Aid Societies in

many of the counties of California; most of them

are non-profit organizations which use federal

funding to provide Legal Aid as described above,

and to provide legal services in those cases

where no private attorney will take them because

there is no immediate prospect of recovering an

attorney's fee.

Is it necessary to write a will, and does one

need an attorney to do so?

Mr. Kociol explained that the law stipulates

quite precisely how estates should be divided

up amongst children, parents, siblings and other

relatives is there is no will. However, if

yours is not a straightforward nuclear family

(and, hence, for example, if your children will

need a guardian after your death), or if you

wish to make specific gifts, then a properly ex-

ecuted will is the only means of ensuring that

your wishes will be carried out.

Mr. Kociol recommended that a lawyer be hir-

this is that lawyers often use will-writing as

a "loss-leader" for probate action (probate is

the legal process that must be gone through to

distribute the assets of an estate), which is

a lucrative business. So writing wills is rel-

atively cheap compared with other legal servic-

es. For a simple will, the usual fee is between

$35 and $75.

It is not actually necessary to involve a

lawyer or anyone else in writing your will. A

"holographic" will is as effective as any other

kind. "Holographic" means that the will must

be written completely in your own handwriting--

any typescript will invalidate it. It must be

dated and signed, but no witnesses are needed,

nor need it be notarized.

A second type of will is a witnessed one.

It may be typed, and the two witnesses (mini-

mum number required) must not be beneficiaries

of the will. It also does not have to be not-

arized.

Mr. Kociol's general conclusion about wills

was that leaving one behind you would make life

a lot easier for your survivors. Furthermore,

having a lawyer draft the will is worthwhile

because that would ensure that all the ground

rules were followed and thus that the will is

valid.

Is the Equal Credit Opportunity Act working?

New state and federal credit laws were

passed in 1975 to correct certain types of cred-

it practices that discriminated against women.

In general, under these new laws, credit must

be granted to women on the same basis as men.

Mr. Kociol reported that no lawsuits had been

filed yet under this Act. He gave the follow-

ing example of what might happen. If a depart-

ment store refused credit to a woman simply be-

cause she was a woman, then she could sue the

store for actual damages and also for punitive

damages up to $10,000. If there was evidence

that other women has also been refused credit,

then a class-action suit could be brought

against the store with the possibility of dam-

ages up to $100,000 being awarded.

On January 1, 1975, many California laws

were reformed, and at that time married women

were "awarded" full legal status for the first

time in California history. (They had previous-

ly been in the same class with infants and lun-

atics.) Now a married woman shares with her

husband equal control over the community prop-

erty of the marriage, and she may list it as one

of her assets when applying for credit in her

own name.

Mr. Kociol addressed the problem of a woman

who tries to obtain credit after she has been

divorced or widowed but discovers that she can-

not because all of her previous credit was list-

ed to help write your'will. One reason for (Continued on next page)
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LiNote: oeveral muonns ago piiLno.jLograiiner

Peter 0. Whiteley took this picture of SLAC's

Norm Chin for Sunset magazine. The picture

appeared in Sunset with the caption "Tender

leaves of bok choy will appear in a salad at

dinnertime" along with the following article

--which is reprinted here with Sunset's kind

permission.]

USE THINNINGS FOR A THINNING SALAD

A thinning salad is just that--you pluck

tender leaves and tiny roots from the vegetable

garden to give plants room to mature, then toss

the greens with an oil-free dressing.

Such a salad has an ever-changing personality

as you thin different vegetables. Lettuce and

spinach are obvious candidates, but other greens

have distinctive flavors worth exploring: beet

tops; Swiss chard; broccoli, turnip and cauli-

flower leaves; bok choy; and mustard greens.

Combine 3 or 4 of the greens and, if available,

add miniature radishes, carrots, turnips, or

beets to give color and crunch to the salad.

When you bring the greens into the kitchen,

discard stems from leaves; also remove tough cen-

ter vein from large leaves. Rinse leaves well,

pat dry, and store in plastic bags in the refrig-

erator.

Thinning Salad

For the dressing, combine 1 cup each sugar and

red wine vinegar, 1 tablespoon catsup, i teaspoon

each garlic salt and Worcestershire, and 1/8 tea-

spoon pepper; stir until sugar is dissolved.

In a salad bowl combine 2 quarts garden thin-

nings, torn in bite-size pieces (suggestions

above); ¼ cup each thinly sliced green onion and
chopped parsley; and 4 slices bacon, crisply fried

and crumbled. Pour over dressing and mix well.

Garnish with 2 hard-boiled eggs, sliced. Makes

6 servings.

(From previous page)

ed either in her husband's name or in the name

of the couple as "Mr. and Mrs. John Doe," rather

than "John and Mary Doe." She therefore has no

credit history of her own, and it would take her

a long time to establish one. To avoid this

situation there is a provision in the Federal

Equal Credit Opportunity Act that requires cred-

it agencies to give women an opportunity to have

their names added onto their spouse's credit

histories if they wish. Mr. Kociol advised wom-

en to take advantage of this new regulation, and

also to open new credit accounts in their own

names and to establish their credit by paying

bills promptly.

How can I get help in extracting child-support

payments from my itinerant ex-husband?

isions. One of their functions is to track down

ex-spouses (usually men) who are not paying

court-ordered child-support and to return them

to court in order to oblige them to make the

required payments. Mr. Kociol has observed

local D.A. offices carrying out this process,

which appears to be having the desired effect.

The SLAC Women's Association would like to

thank Mr. Kociol for answering these general

questions concerning women and the law. The

Association is planning to have another guest

speaker in the near future who will discuss the

present status of the law as it concerns women

and employment.
--Cherrill Spencer

God is not dead: He is alive and well and

working on a much less ambitious project.
--Anonymous

(From The Harvest of a Quiet Eye, a selection

of scientific quotations by Alan L. Mackay.)

Since July, 1975, County District Attorney's

Offices have been allowed to receive Federal

funds to set-up and operate Family Support Div-

_ __ __ ___�

_ 1··____11_� 111·_ �1 ____ _I _ __I__ _I___CIIII-�i�·L-�il
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HEART DISEASE RISK REDUCTION PROGRAM

If you had been out on the lawn between the

A&E building and the Central Lab after 5 o'clock

Monday, September 26, you would have seen 41

people going through a long series of physical

exercises. This was the first meeting of the

participants in the Heart Disease Risk Reduction

Program (HDRRP). Participants undergo a pre-

liminary physical fitness evaluation to deter-

mine their strength, endurance, flexibility and

general physical condition. Each participant

is shown how to calculate the Exercise Heart

Rate. This is the heart beat that each indiv-

idual must attain during his exercises in order

to achieve optimum cardiovascular conditioning

with minimal chance of overexertion.

The exercise program starts with a vigor-

ous 15 minutes of strengthening and stretching

exercises. A five-minute series of dynamic

exercises follows; its purpose is to gradually

increase heart rate in preparation for the

aerobic exercise (jogging). The next 20-minute

"workout" portion of the 45-minute program is

devoted to walking alternated with jogging--

exercise designed to maintain each participant's

pulse at his/her target level. Everyone mon-

itors their heart beat throughout the workout

and exercises at his/her own pace.

The last five minutes focus on "warming

down"--a time to allow the heart to return to

its normal state. Time is spent with various

relaxation techniques--the goal is simply to

harness the positive and gratifying few mom-

ents after the workout and concentrate on the

feelings of well-being that inevitably follow

strenuous exercise.

The purpose is to exercise in a pleasant

and uncompetitive manner, much in contrast to

the vigorous demands of the work day. The

first session was instructive. Each person

learned something about physical response to

exercise and conditioning. We in the Medical

Department were heartened (pun intended) to

see the large turnout. We are now dreaming

about an expanded program with new innovative

presentations and improved facilities--includ-

ing showers and lockers--as well as lectures

on related issues such as dieting, smoking

cessation, and stress management. Exercise

sessions at other hours will be considered.

SLAC Beam Line, October 1977 13
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Neil Treister, who was so effective in

getting the program off the ground, is unable

to continue because of his heavy work load in

his second year at Stanford Medical School.

Mark Zenger, a BYU pre-med student interested

in preventive medicine will take his place as

the facilitator of HDRRP. The first exercise

session was supervised by Steve Totten, head

of physical education at the Palo Alto YMCA.

Future sessions will be led by Bob Garcia, a

new SLAC employee.

The success of the program will depend on

the interest and dedication of the people in-

volved. The first step is encouraging.

--Dr. Beal

PLEASE NOTE

Starting on October 17, Dr. Beal will be

in attendance in the Medical Department in

the A&E Building every afternoon.

The Nurse's hours: 7:45 - 12:00 Noon,

1:00 - 4:45 P.M. remain unchanged.

SLAC Beam Line, October 1977
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SSRL REPORT

SYNCHROTRON RADIATION AND GEOCHEMISTRY

Synchrotron radiation from SPEAR has just

begun to be used to study the role that trace

metals (such as copper, cobalt and the rare-

earth elements) play in the chemistry of the

Earth. The concentration of trace metals, un-

like those of the more common elements of the

Earth's crust (such as oxygen, silicon and mag-

nesium), often vary over several orders of mag-

nitude from one rock type to another. This

property makes them useful as tracers, to deter-

mine the place of origin of a rock or the con-

ditions under which it was formed.

Until the advent of Extended X-ray Absorp-

tion Fine Structure (EXAFS) spectroscopy--a

technique that involves the study of the fine

structure of the X-ray absorption edge (see the

February 1977 Beam Line)--the study of trace

metals consisted largely of measurements of bulk

abundances in rocks and in isolated minerals.

X-ray diffraction, the method usually employed

for the determination of crystal structure, is

unable to provide information on the locations

of trace metals because of their low abundances.

EXAFS spectroscopy, however, permits detailed

examination of the atomic environment around

each individual element, even those present in

very small amounts. Furthermore, these analyses

can be performed with the element in situ--the

rock need not be ground up, melted or vaporized,

as is often necessary with other techniques.

The information available from EXAFS spectra

will supplement data obtained by other geochem-

ical means, and will permit the treatment of a

number of otherwise intractable problems. In

studies of the geochemistry of individual ele-

ments, for example, the types of nearest neigh-

bors most often associated with a particular

metal can be determined, along with the site

geometry preferred by the metal and the nature

of the bonds it forms.

More general problems can also be treated.

One promising application is geobarometry

["baro-" = pressure]. Given two sites in a min-

eral lattice of approximately the same affinity

for a substituent metal ion, the ion will tend

to occupy the smaller of the two at high press-

ures (temperature also has an effect). This

property can be used to estimate the pressure at

the time of formation of the mineral.

Perhaps most important is the ability of

EXAFS to examine noncrystalline materials. This

is possible because an EXAFS spectrum contains

only information on the immediate environment

of the absorbing atom, and does not require

long-range order. Four possible applications

involving such systems are listed here: (1) the

association of water molecules and of OH-, C1-,

PLANE OF
SIDE VIEW

PLANE OF
TOP VIEW

0 2 4
I I I

A

The lattice of birnessite (Na4Mn1 402 7 9H20)

in the vicinity of a substituent copper ion, as

determined from the EXAFS spectrum of copper.

This lattice is composed of sheets of edge-

linked MnO 6 octahedra (the top view is along a

perpendicular to such a sheet. Mn4 + vacancies

occur in a regular manner in the sheets, and

copper substitutes above these to preserve

charge balance. (Also see text.)

S04--, and CO3-- anions with cations such as

Ca++, Cu++, K+ and U
4+ in sea water; (2) the

fate of Mn
+ + after its absorption by manganese-

oxidizing bacteria; (3) the partitioning of

copper and iron between silicate and sulfide

phases in silicate melts; (4) the coordination

of metals in volcanic glasses.

Our work to date has been concerned with the

disposition of copper in marine sediments. Cer-

tain minerals found in these sediments show a

remarkable ability to concentrate a number of

metals. This can only be because these minerals

possess sites in their lattices highly favorable

(Continued on next page)
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to occupation by metal ions (biological process-

es may also be partly responsible). We have

found two, very different, sites, one in birn-

essite, a mineral found in marine manganese

modules; the other in montmorillonite, a com-

mon component of clays. In the former, the

site is a very disordered octahedron (see figure

on previous page) consisting of three oxygen

ions and three water molecules. In the latter,

copper ions are located in sheets of edge-linked

octahedra of water molecules and OH- ions.

These sheets form interlayers between the alum-

inosilicate sheets of the montmorillonite

structure.~structure. ~~--Steve Crane
UC-San Diego

A marveilous newtrality have these things

mathematicall, and also a strange participation

between things supernaturall, immortall, in-

tellectuall, simple and indivisible, and things

naturall, mortall, sensible, compounded and

divisible. Dee
--John Dee
Euclid (1570)

[From The Harvest of a Quiet Eye, a selection

of scientific quotations by Alan L. Mackay.]

BRUCE MACGREGOR'S NEW TRAIN BOOK

Bruce MacGregor of SLAC is the co-author

(with Ted Benson) of a book called Portrait Of

a Silver Lady: The Train They Called the Cal-

ifornia Zephyr (Pruett Publishing Company,

Boulder, Colorado). Published about a month

ago, this excellent book recounts the history

of the California Zephyr, one of the most fam-

ous of the transcontinental passenger trains

that graced the American scene up until a doz-

en or so years ago (the Zephyr actually hung

in there until 1970). The Zephyr ran from

Chicago to the San Francisco Bay Area along

the routes of three different railroads: from

Chicago to Denver on the Chicago, Burlington &

Quincy ("the Burlington"); from Denver to Salt

Lake on the Denver & Rio Grande Western ("the

Rio Grande"); and from Salt Lake to Oakland on

the Western Pacific.

The hundreds of photographs that have been

assembled to illustrate Silver Lady capture

some of the most spectacular scenery in North

America. Particularly striking are the photos

of the train snaking its way along the narrow

rock ledge near the bottom of the Royal Gorge

of the Arkansas River in Colorado (1500 feet

almost straight down from the camera); and alsc

the long, climbing haul up the canyon of the

Feather River on the way to Western Pacific's

Sierra summit.

In an earlier issue of the Beam Line (May

20, 1975), we mentioned two earlier books that

Bruce has published: South Pacific Coast (How-

ell-North Books, Berkeley, CA, 1968), and Nar-

row Gauge Portraits: South Pacific Coast

(Glenwood Publishers, Felton, CA, 1975). As

with these earlier volumes, Silver Lady is ob-

viously a labor of love. Bruce tells us that

it has been about nine years in the making.

He has a few copies left for sale on a first-

come basis to those who may be interested.

His phone is SLAC ext. 2402. You wouldn't

even have to be much of a train buff to find

Portrait of a Silver Lady a fascinating book.

--Bill Kirk
,. ._ .- .. . . . ...

SSRL USERS MEETING

The fourth annual Stanford Synchrotron

Radiation Laboratory Users Meeting will be

held at SLAC on October 27-28. The morning

sessions will consist of invited talks repre-

senting the fields of catalysis, X-ray litho-

graphy, and surface physics, as well as re-

views of the progress of synchrotron radiation

in Europe and the Soviet Union. The after-

noons will be devoted to parallel sessions of

over forty contributed papers on subjects

ranging from structural biology to recent ad-

vances in Mossbauer spectroscopy using synch-

rotron radiation. Further information about

the meeting can be obtained by contacting

George Brown at SLAC extension 2092.
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