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Editor's Note; A couple of items in this

issue are worth a double mention:

SERA could use your help. Watch for the

membership slip in this issue (and see page 8).

A PEP ground-breaking ceremony will be held

on June 2 at 4:30 PM with speeches, refresh-

ments, etc. Have families come along if you

like. Everyone's invited (page 7).

A two-hour TV program on physics and astron-

omy will be shown on Channel 9 on May 24 at 8:00

PM. Lots of SLAC people and scenes (page 8).

The functions previously handled by SLAC's

Administrative Services Division have now been

distributed to the remaining three Divisions

(page 6).

--BK
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LINEAR ACCELERATOR TO BOOST

ENERGY BUT NOT POWER

[Reprinted from the Palo Alto Times,

March 17, 1977]

Stanford Linear Accelerator Center (SLAC)

physicists and engineers have worked out a way

to boost the energy of SLAC's two mile linear

accelerator without adding to its electrical

power consumption.

Basically the technique will compress into

a shorter time period the energy emitted by the

accelerator's 240 microwave power tubes called

klystrons.

The energy boost is accomplished at the cost

of reducing the beam pulse length to one-seventh

of its normal value.

The scheme is called "SLED" for SLAC Energy

Development. The compression is accomplished by

placing new high quality copper cylinders be-

tween the 240 power tubes and the accelerator.

The cylinders act as energy storage devices

for the klystrons and double the effective micro-

wave power which accelerates the electrons. An

increase of 40% is expected in the 22.5 billion

volt energy of the electron beam. The beam is

used to bombard subatomic particles in efforts

to learn more about the structure of matter.

SLAC experiments in 1974 led to the discov-

ery of a new group of nuclear particles and won

the 1976 Nobel Prize for Prof. Burton Richter, a

SLAC physicist.

When SLED is completed in 1979, the energy

of the electron beam is expected to be more than

30 billion volts.

The cost of the project is estimated at

[about] $6 million. It will be paid for by the

Energy Research and Development Administration

(ERDA), which supports SLAC under a contract

(Continued on next page)

Al Lisin is shown here with one

of the SLED double-cavity assemblies.

(The cavities are called "cylinders"

in the text.) The microwave power

flowing out of each klystron is

stored temporarily in these cavities,

then recombined with the remaining

output to create an accelerating

field about twice as strong as that

presently produced. When SLED is

completed, in 1979-1980, the maximum

SLAC electron beam energy will be in-

creased to more than 30 GeV. (Photo

by Joe Faust.)

Zoltan (Dave) Farkas of SLAC's Accelerator

Physics Department, one of the originators of

the basic SLED scheme. (Photo by Joe Faust.)
- ~ ~ ~ ~ ~ ~ ~ ~ ~

_ __ __ --
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with Stanford University. The money has been in-

cluded for several years in SLAC's accelerator

improvement budget.

The SLED concept originated in 1973 as the

solution to an energy dilemma. Scientists want-

ed to boost the accelerator's energy to increase

the research potential, yet doing this by in-

creasing the number of klystrons was too expen-

sive.

SLAC scientists Perry Wilson, Zoltan Farkas

and Harry Hogg all contributed to the SLED devel-

opment. Prof. Greg Loew of SLAC provided these

technical details:

With SLED the energy is stored in a pair of

copper cylinders, each 8 inches in diameter and

13 inches long. The cylinder pairs are inserted

between the klystron tubes and the two mile long

accelerator pipe.

Then a major portion of the microwave energy

generated by each tube during the first two-

thirds of its pulse is stored in the cylinders

instead of going directly into the accelerator.

Each pulse lasts about 1.8 millionths of a sec-

ond.

The stored energy and the last third of the

energy pulse are then discharged together into

the accelerator as an intensified charge .. .

Each SLED assembly handles up to a peak of

100 million watts of microwave power, compared

to the 25 million watt output of the klystrons.

There is no increase in electric consumption

because the total energy generated by the klys-

trons remains the same. It is merely compressed

in time before reaching the accelerator. The

technique does reduce the beam pulse length to

one-seventh of its normal value.

Physicists will be able to bypass the entire

SLED system if they wish--a mechanism for this

has been included.

Before entering production, prototype tests

of SLED were carried out for 18 months by Loew's

accelerator physics department. The technical

division under Prof. Richard Neal, SLAC associate

director, is in charge of over-all SLED fabric-

ation and installation.

CHARLES GORDON'S RETIREMENT

After minding the SLAC store for almost

14 years, Charlie Gordon is retiring. He had

been on disability leave since last summer

when he suffered a heart attack; now that he

has recovered he has decided to travel and do

some of the other things that he has always

wanted to do.

--Photo by Len Berg

Charlie spent the early years of his life

in Kansas before his family moved to California.

A long career in the army ended at the Sacra-

mento Army Signal Depot in 1963, whereupon he

joined SLAC as a storekeeper, long before the

accelerator was completed.

Charlie helped set up the SLAC Stores

facility in a temporary steel building located

on the slab just west of the electronics build-

ing. When the General Services building was

built, Charlie was one of those who carried

out the move of Stores to the new location

while trying to do business as usual.

Charlie's considerable supply experience

in the army was of great value to SLAC. He

helped control the range and depth of inven-

tory to maintain reasonable levels of stores

without expensive overstocking. The SLAC Pur-

chasing Department extends a hearty "thank you"

and a "well done" to Charlie for his service.

Think of us in your travels, Charlie.

Your friends bid you good luck and happiness

in your retirement and hope that you will keep

in touch.

--Ralph Hashagen

STANFORD ENERGY FAIRE

On May 19-22, over 20 exhibitors will dis-

play energy- and water-saving devices and

methods, and alternative energy sources at the

Stanford Energy Faire, to be held at Tresidder

Union on the Stanford campus. One exhibit

will be the PG&E mobile energy-conservation

center, and ERDA's Citizen's Workshops will

on hand with their energy-environment simulat-

or, an analog computer that simulates real-

world conditions and on which visitors can

play a fascinating energy-consumption game.

3SLAC Beam Line, May 1977



SLAC WOMEN'S ASSOCIATION

WOMEN IN SCIENCE AND TECHNOLOGY

(Photos by Joe Faust)

On Monday, April 18, Professor Nancy Martin

from the University of New Mexico presented a

talk at SLAC on the history of women in science

and technology. The talk was sponsored by the

SLAC Women's Association, and was given in the

Orange Room before an audience of about 30 per-

sons. The information presented by Professor
Martin is the result of seven years of research

on this topic, which she carried out in her spare

time while working full-time in Intelligence

Systems, a sub-field of Computer Science. Her

talk was excerpted from a course which she has

taught both at New Mexico and at Stanford.

Professor Martin's main motivation in this

research has been to discover if there is any

basis to the myths that science is "unsuitable"

for women, that only "unusual" women become

scientists, and that the women who have made

significant contributions to science can be

counted on the fingers of one hand.

As her investigations into the well-hidden

history of women scientists progressed, she

found many examples of women whose achievements

and life-styles fly in the face of such myths.

Furthermore, a study carried out by the Nation-

al Science Foundation in 1976 (NSF-76-329) est-

imated that there were about 185,200 employed

women scientists in the United States in 1974,

and this includes 18,400 physical scientists.

Professor Martin stressed the fact that these

numbers belie the myth that women scientists

are rare, and she pointed out that labelling

these women as special or unique can be debilit-

ating to the individuals involved and harmful

to the general effort to increase the represent-

ation of women in science and technology.

Although the women of Ancient Greece had par-

ticipated in mathematics and philosophy--for ex-

ample, Theano the wife of Pythagoras carried on
his school after he died (c. 540 B.C.), and Hy-

patia was a world-renowned mathematician at the

University of Alexandria (c. 400 A.D.)--it was

not until the late 19th century that women were

allowed to study at a university in any western

country, with the exception of Italy.

Italy has never barred women from its univer-

sities; Professor Martin found that many wom-

en scientists of the 16th, 17th and 18th centur-

ies were Italian. The very first woman to hold

a chair in Physics was Laura Bassi (1711-1778),

who was so brilliant that she was offered the

chair in Physics at the University of Bologna

when she was 21 years old. She taught at the

University for many years. She wrote several

learned dissertations, and she had 12 children.

Professor Nancy Martin of the

University of New Mexico.

Since they were prevented from entering a

science career in the normal way, we are not

surprised to learn that until recently most wom-

en scientists had been born or married into an

upper-class family, where a male relative al-

ready engaged in science tutored and encouraged

them, and lent them their scientific books and

journals. This method of entering and working

in science led to several instances in which the

woman's contributions have been wrongly attrib-

uted to her male mentor by biographers and his-

torians. By reading the original reports of

such partnership's work and studying the lab

notebooks of their observations, researchers

such as Professor Martin are discovering how

much more the women contributed to the research

than they have previously been given credit for.

Professor Martin gave examples of women who

had made outstanding discoveries but whose male

collaborators had received the Nobel Prize for

the discovery. One such example was that of

Lise Meitner (1878-1968), who fled from Berlin

in 1938 but continued her experiments on nuclear

radiation in Sweden. She communicated her re-

sults to her collaborator of 30 years, Otto Hahn,

who had remained in Berlin, and she also comment-

ed on his experiments. They realized together

that the only explanation for the peculiar re-

sults of their experiments, in which they had

bombarded uranium with barium, was that the ur-

anium nuclei were splitting in half. The idea

SLAC Beam Line, May 19774
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Professor Martin talks with Martha Zipf (left),

President of the SLAC Women's Association, and

Cherrill Spencer, Vice President.

of nuclear fission was totally unheard of, and

Meitner was more convinced than Hahn of its ex-

istence, so she published her experimental find-

ings and the explanation in 1939. Hahn received

the Nobel Prize in Chemistry for "his discovery

of nuclear fission" in 1944.

In a similar fashion, the astronomers Antony

Hewish and Martin Ryle received the Nobel Prize

for Physics in 1974 for their discovery of the

pulsar in the early 1970's. But in fact a woman

graduate student in their group, Jocelyn Bell-

Bennett, had been the first to observe the unus-

ual pattern in the radio signals, and she had

carried out a detailed study of these signals

because she realized that they might be coming

from a previously undetected astronomical phe-

nomenon .

Professor Martin also discussed two outstand-

ing women scientists who did receive Nobel Priz-

es for their work, Gerty Cori in 1947 for her

research into the glucose cycle of the human

body; and Maria Goeppert-Mayer in 1963 for her

development of the shell model of the atomic

nucleus. Information on the work of both of

these women can be found in Isaac Asimov's Bio-

graphical Encyclopedia of Science and Technology.

What you will not find in Asimov's book are the

details of the struggles these women had to go

through in order to pursue the careers they de-

sired.

Gerty Cori married a fellow medical student,

Carl Cori, when they graduated together from

Prague University in 1920. They emigrated to

the US in 1922 with the intention of working to-

gether in biological research. But they were

separated in the first lab at which they worked,

and Gerty was obliged to do routine technician's

tasks, and was even reprimanded when it was dis-

covered that she was doing research after she

had completed her other work. So they moved on,

trying to find a lab that would allow them to

work together. They became American citizens in

1928, and Gerty was told that it was "un-

American" to want to do research with her hus-

band, because she would hold him back from great-

er things. After nine years they finally found

a medical school where they were both allowed to

be faculty members and to work to their full pot-

ential, and it was there that they carried out

their studies of glycogen breakdown which led to

the Nobel Prize in Medicine and Physiology.

Maria Goeppert-Mayer also emigrated to the

United States from Europe, but even after she

had developed the shell model of the nucleus in

1948 she was unable to find a faculty position.

From 1946 through 1959 she was a voluntary, and

usually unpaid, professor at the Enrico Fermi

Institute of Nuclear Studies in Chicago. She

became a full, tenured professor at UC-San Diego

in 1960, just three years before she won the

Nobel Prize.

The last example we'll draw from Professor

Martin's descriptions is that of Saint Hilde-

gard (1098-1179), who was the Abbess of an Ab-

bey in Bingam, Germany, and a prolific writer.

She wrote the Physica, an encyclopedia of natur-

al history, and several long treatises on as-

tronomy. The latter are very detailed, and have

charts which show the sun as the center of the

universe, with the planets as spheres that re-

volve around the sun (350 years before Copernic-

us). She intimated the existence of gravity

by writing about the sun holding the planets in

place in the same way that animals are attracted

to the earth. She also authored Causae et Cur-

ae, a compendium of pathology and therapeutics.

To hear about brilliant women scientists

such as Laura Bassi and St. Hildegard, and to

learn about others such as Gerty Cori who have

overcome tremendous barriers in order to become

scientists, has been a great inspiration to me

and has given me a sense of heritage which, as

a woman physicist, I completely lacked before

I attended Professor Martin's course and talk.

The SLAC Women's Association is very grateful to

Professor Martin for coming to talk with us

about the history of women in science and tech-

nology. --Cherrill Spencer

(Biographies of many more women scientists can

be found in Women In Science, H. J. Mozans, and

Women In Mathematics, Lynn M. Osen, both from

The MIT Press.)

NEXT MEETING

The next meeting of the SLAC Women's Assoc-

iation will be on Monday, May 16, at 12 noon

in the Orange Room. It will be a business

meeting. Our recently appointed Associate Af-

firmative Action Officer, SueVon Gee, will use

the meeting as an exercise to explain the

technique of facilitating a meeting. This is

designed to keep meetings on schedule and to

help produce tangible results. All frustrated

meeting attendees will be welcome.

I- ~ ~ ~ ~ ~ ~ - -

I
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11 Bob Gex , SLAC

Date: April 7, 1977

To: Group Leaders

From: W. K. H. Panofsky

Subject: Reorganization of Administrative

Services Division

In my memo dated February 18, 1977 I announ-

ced the leave of absence of Bob Moulton and the

appointment of Doug Dupen as Acting Associate

Director, Administrative Services.

We have now decided to reorganize such that

the Administrative Services Division will cease

to exist and its components distributed various-

ly within the laboratory as described below. A

return to SLAC by Bob Moulton would be to a

special staff position to me.

The various operations which have long been

the responsibility of Doug Dupen (Personnel,

Public Information, and the Publications group

--Technical Illustration, Technical Typing,

Graphic Arts, Report Distribution) will remain

so. Doug becomes, thus, Director of Personnel

and Laboratory Relations reporting directly to

me.

George Owens will take on a newly created

responsibility for development and management

of personnel systems and programs. Functions

previously reporting to George are reassigned
M fhl 1 a- -%. -

1. The Library, headed by Bob Gex, will re-
_OLL 4() c 4 A u n I : in 4-ke .r n n e -a.L Ti ;ivi7iC 't;I; ±

pO-t toU 1UD. Ureii i -Li Lixt e erusa1li uI V---Lu I .

2. The mail operation, with lead person

Faye Williams, and the laboratory telephone

system, with supervisor Mary Ann Blackman, will

become part of the Plant Office. Responsible

for the operation of these two functions will

be Bill Voreyer under Plant Officer Gordon Rat-

liff.

3. Peg Nichols and her various functions

(receptionist, vehicle keys, telegrams, tempor-

ary office help) will become part of the Purch-

asing Department. Peg will report to Oscar

Fleisher under Purchasing Officer Ralph Has-

hagen.

4. The administration of SLAC's patent and

inventions function will be assigned to the

Accelerator Physics Department (under Greg

Loew) in the Technical Division.

All other managerial functions previously

carried out by Bob Moulton, including oversee-

ing the Medical Department, will be reassigned

to the Associate Director, Business Services.

The Affirmative Action Officer, Carl Banks,

and his staff will continue to report directly

to me.

iT wi± v a 1 1 4- -A, Ls .. m; L4oe .J ma frN n LJ1It Wll tadKe somUe liaisuon Lmllle Lr aI-L

these transfers to take place. Thus we will

-- Chris Schmierer spend the next three weeks effecting these

(son of Chris) transitions as smoothly as possible. The eff-

ective date of these changes is May 1, 1977.
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PEP NOTES

PEP GROUND-BREAKING CEREMONY

There will be a special ground-breaking

ceremony held on

Thursday, June 2, at 4:30 PM

to mark the occasion of the early excavation

work on the new PEP storage ring project at

SLAC. All SLAC employees are invited, as are

the employees of PEP subcontractors working on

the site. The principal speaker will be Sena-

tor Alan Cranston. The ceremony will take

place at the east end of the loop road, not far

from the employee gardens. Refreshments will

be served at the conclusion of the formal cer-

emonies.

PEP FIRST-ROUND EXPERIMENTS CHOSEN

In his "State of SLAC" talk (reprinted in

the January 1977 Beam Line), Professor Panofsky

described the proposals that had been received

from the US physics community for construction

of the new experimental facilities that will be

used in the early research program at PEP. A

total of 9 such proposals were submitted, and

in recent months these proposals have been ex-

tensively reviewed and evaluated by the members

of a special advisory group called the PEP Ex-

perimental Program Committee (EPC). The EPC

consists of 15 senior physicists from many dif-

ferent institutions.

On April 14-15, the EPC met at SLAC and ar-

rived at its final recommendations, which were

accepted by the Directors of SLAC and the Law-

rence Berkeley Laboratory (Andrew Sessler). The

proposals that were approved were the following:

PEP-4: "A PEP facility based on the time

projection chamber." This proposal is a collab-

orative undertaking of 37 physicists from Johns-

Hopkins University, Lawrence Berkeley Laborat-

ory, UC-Los Angeles, UC-Riverside and Yale Uni-

versity.

PEP-5: "A general survey of particle produc-

tion at PEP." This proposal calls for modifying

the Mark II magnetic detector and moving it from

SPEAR to PEP. The proposing group consists of

30 physicists from SLAC and from the Lawrence

Berkeley Laboratory.

PEP-6: "A lepton/total-energy detector at

PEP." The collaborating group consists of 6

physicists from SLAC and from the University of

Wisconsin.

PEP-9: "A PEP forward-detector facility."

A total of 14 physicists from UC-Davis, UC-San

Diego and UC-Santa Barbara are collaborating on

this proposal. PEP-9 will be combined with

PEP-4 as a single large facility for use in one

of the PEP interaction regions.

A more complete description of these PEP

experimental facilities will appear in Part II

of the article, "PEP: An Introduction . . . " in

next month's Beam Line.
--Bill Kirk

JUNCTION PROJECT BID OPENING

When the first US astronaut was asked what

his thoughts were during the last few seconds

before blast-off, his reply (so the story goes)

was that "I couldn't help thinking that all this

stuff was built by the lowest bidder."

Appropriately enough, his fears were ground-

less.

With the enormous amount of design and other

work that precedes even the request for bids,

the competitive bidding process doesn't reflect

any question of quality. The various bids dif-

fer from each other for lots of reasons: the re-

sources a company has available at the particul-

ar time, the other jobs they have going, etc.

What the bidding process sorts out is the best

match of company to job at that specific time.

As a case in point, we have the Linac Junc-

tion project for PEP, the first of the four big

contracts that will cover the work of "conven-

tional" construction--tunnels, buildings, util-

ities and roads. After months of design, re-

quests for bids were sent out last winter, and

on April 19 the formal bid-opening ceremony was

held in the Orange Room in the Central Lab.

[See page S-5 of the January 1977 Beam Line for

a description of the Linac Junction work.]

For a project costing between $0.5 and 1 mil-

lion, there seemed to be remarkably little

drama. Apart from a few requests to repeat

names and numbers as they were read out, the

representatives of the nine bidding companies

simply filed in, listened to the announced bids,

then filed out--all within five minutes or so.

The nine bids ranged from about $0.62 to 0.9

million, and these bids along with their support-

ing documents were subsequently reviewed by

Kaiser Engineers in their capacity as the "Con-

struction Manager" part of PEP's "Architect-

Engineer-Construction Manager" (AECM) team.

Finally, on May 2, the Junction project con-

tract was awarded to Ralph Larsen and Son, Inc.

of Burlingame, the low bidder on the work at

$619,900. By the time this description reaches

SLAC readers, it's likely that the initial work

under this contract will already have begun.

--Bill Ash

.U - UCZIL JJ .._, _ I _ - __ --- _

/

-- -- -- r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- -

I

i



8 SLAC Beam Line, May 1977

A NOTE FROM SERA

The February 1976 issue of the Beam Line

contained an article that described the history

of SERA, the SLAC Emergency Relief Association.

so it's about time to update the record. The

present officers of SERA are Glena Stewart,

President (x2681); Ken Crook, Vice-President

(x2894); Gwen Bowen, Secretary (x2859); and

Krys Ciolkosz, Treasurer (x2226).

At the election in January, 1977, the SERA

membership voted to try a new experiment. This

is a special treatment program, arranged through

the SLAC Medical Office, for SLAC employees who

have an alcohol problem. Although this program

does not cost the employee anything, there is

no way to pay him during his time off work, and

some employees would have difficulty surviving

the loss of income. SERA voted to allow Dr.

Beam of the Medical Office to pledge SERA funds

to fill this gap. Such a case occurred prior

to this agreement, but the delay and paperwork

required by SERA to make the grant jeopardized

the employee's decision to join the program.

The new arrangement should eliminate this prob-

lem, and we hope it works out well for all con-

cerned.

Also in January, it was proposed that for-

mer SLAC employee Chris Schmierer be granted a

continuing sum of $35 per month without having

to make specific applications, in order to help

compensate for cost-of-living increases that

have occurred. The membership approved this

proposal. Would you have approved? SERA would

like to find about 70 new members who remember

Chris and the accident that started SERA, and

who would like to help her directly. Here's

your chance to join a worthwhile organization.

Use the membership slip that is included in

this issue of the Beam Line, or call one of the

SERA officers listed above. Please join.

--Charlie Hoard

COPIES OF PEP ARTICLE

We've received a number of requests for

extra copies of Part I of the article "PEP, An

Introduction. .." which appeared in last

month's issue of the Beam Line. The reason

that we didn't print up a large number of ex-

tra copies is that we wanted to hold off until

Part II appears, which will be next month. At

that time we'll have extra copies of the com-

plete article, Parts I and II bound together,

for anyone who may wish to have them.

In figuring out how many extra copies to

print, it would be helpful to hear from any-

one who expects to ask for more than 1 or 2

extras. (For example, Purchasing will get

100 extra copies to be given to prospective

PEP suppliers.) If you are in the market for

a bunch of extras, please pass the information

on to Bill Kirk, Bin 80 or ext. 2605.

SPECIAL TV PROGRAM

On Tuesday, May 24, the Public Broadcast-

ing System (KQED, Channel 9) will carry a pro-

gram called The Key To The Universe that may

be of particular interest to SLAC people. This

two-hour-long program was made by the British

Broadcasting Company, and it deals mostly with

astronomy and with the recent discoveries in

high-energy physics that have revitalized the

field. A fair fraction of the film was shot

at SLAC (the accelerator, SPEAR, etc.), and a

number of SLAC scientists will appear in it.

Some of the reviews we've seen (of the British

showing) indicate that the information comes

out thick and fast, and so in certain spots

may be a little hard to follow. But it seems

worth a try.

The scheduled time is 8:00 PM on May 24,

but check that a day or two in advance.
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