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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
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This is the combined November-December

issue of the Beam Line. The cover photograph,

looking west along the top of the klystron

gallery at SLAC, was taken by professional

photographer Ted Orland of Ben Lomond, CA.

With the holidays coming up, two pre-

Christmas events are being planned, one on

December 14, and the second a week later. See

Charlie Kruse's article on page 12 of this

issue.

Happy holidays to all.
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ISSRL REP

STRUCTURE AND FUNCTION:
MACROMOLECULAR CRYSTALLOGRAPHY AT SSRL

To understand how a large biological mole-
cule works, it is very often necessary to know
its three-dimensional structure. The most
striking example of the relation of structure
to function is that of the double helix of the
DNA molecule. The sequence of bases making up
one strand of the helix is a code for the con-
struction of the entire organism. Each strand
acts as a template for the formation of the
other during cell division so that the genetic
information is reproduced and passed on to new
cells.

The relation of structure to function is
less obvious in other cases, but it is almost
always there. For example, enzymes are large
globular molecules made up of long curled-up
chains of amino acids. Enzymes serve to break
up or to join together smaller molecules such
as sugars, which are called the substrates.
The substrates "plug into" the enzyme at a spec-
ific site, where they fit exactly, before the
breaking or the bonding takes place. The pre-
cise shape of the active site ensures that each
enzyme will perform only one chemical reaction
and no other. This specificity is vital to the
control of body chemistry.

A second important example is that of the
hemoglobin molecule. Hemoglobin binds oxygen,
for transport around the body, at certain sites
within the large molecule where there is a ring
of carbon and nitrogen atoms (a porphoryin
ring). There are four such sites in each hemo-
globin molecule, and the binding of an oxygen
molecule at one of these sites is believed to
cause a structural change in the hemoglobin
that makes the binding of more oxygen at the
other three sites more likely--a cooperative
effect that is critical to oxygen transport in
humans and other species.

Structural information of the kind just des-
cribed has been obtained by X-ray diffraction
studies on crystalline samples using convention-
al X-ray tubes. However, preliminary tests at
SSRL have shown that synchrotron radiation
X-rays offer the following advantages in these
studies:

1. Higher intensity, which means that the
data can be taken more rapidly.

2. Reduced radiation damage. Biological
samples become degraded with time, particularly
when they are irradiated. Thus more data can
be taken with a single crystalline sample before
the radiation damage ruins the crystal.

3. Smaller samples can be used. This is im-
portant for biological materials, which are of-
ten difficult to crystallize in large quantity.

Two X-ray diffraction patterns of a crys-
tal of rubredoxin, an iron-containing protein.
The upper pattern was taken with a convention-
al X-ray source, and the lower with synchro-
tron radiation X-rays. For the latter, note
that the diffraction spots are smaller and the
background scatter is reduced. This makes it
possible to examine much larger structure be-
cause the spot separation is inversely propor-
tional to the repeat distance in the diffract-
ing array. The lower pattern was taken with
unfocused synchrotron radiation, so the time
required was relatively long. With the focus-
ing system installed at SSRL, the exposure
time can be reduced by a factor of 20.

4. X-ray energy can be selected. Any de-
sired X-ray energy can be selected from the
continuous synchrotron radiation spectrum by
the use of devices called monochromators.

(Continued on next page)
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THE PHASE PROBLEM

The diffraction pattern formed by scatter-

ing X-rays from a crystal is related to the

molecular structure of the material in a com-

plicated way (the pattern is the Fourier trans-

form of the electron density). The transform

has both amplitude and phase components (i.e.,

it is a complex number), but only the amplitude

can be readily measured. Normally the phase in-

formation is obtained by using a second crystal

that is identical to the first except that it

has one additional atom--preferably a large atom

such as platinum or uranium. This is known as

an "isomorphous derivative" of the native crys-

tal. Then the two diffraction patterns are com-

pared with each other to obtain the needed phase

information. (Often several derivatives are

necessary.) However, the same phase information

can also be obtained by varying the energy or

wavelength of the X-ray beam. For each of the

elements there are characteristic energies call-

ed absorption edges. An X-ray photon of slight-

ly lower energy will not be able to excite or

knock loose the electrons out of an atomic shell,

whereas a photon of higher energy will be able

to do so. Thus simply by tuning the energy of

the X-ray beam through the absorption-edge en-

energy, the diffraction pattern can be greatly

altered and can thus mimic the effect of an

isomorphous derivative. (Which shows that even

in the most complex biological studies element-

ary quantum mechanics is still useful!)

For many proteins of interest, the prepar-

ation of isomorphous derivatives has so far

proved to be impossible, and for others the task

can take months. Thus the alternative technique

of tuning the X-ray energy (which has been call-

ed "isomorphous dispersion") is of great inter-

est to protein crystallographers. The use of

synchrotron radiation is essential to this tech-

nique because conventional x-ray sources have

only a weak continuum--about 100,000 times less

intense than synchrotron radiation.

To make use of SPEAR for this technique, a

special device called a four-circle goniometer

has been set up at SSRL (see the February 1977

Beam Line). This device will orient the crys-

tal properly and will also position a detection

device to record the diffraction pattern. It

will be controlled by a minicomputer. The ap-

paratus was tested successfully last June and

should soon be turning out data on a variety of

biological materials. Studies of antibiotics,

hormones and viruses are planned.

--J. Phillips

SSRL USERS MEETING

The fourth annual meeting of the Stanford

Synchrotron Radiation Laboratory's Users Group

was held at SLAC on October 27 and 28, in con-

junction with the formal dedication of the lab-

oratory.

The dedication ceremonies featured guest

speakers William F. Miller, Vice President and

Provost of Stanford University; Andrew W. Sess-

ler, Director of the Lawrence Berkeley Labora-

tory; and George C. Pimental, Deputy Director

of the U.S. National Science Foundation. The

speakers were accompanied in the ground-breaking

ceremonies by William Oosterhuis, Staff Assoc-

iate for Special Projects of the National Sci-

ence Foundation; W. K. H. Panofsky, Director of

SLAC; Stig Hagstrom of the Xerox Palo Alto Re-

search Center; and Stanley R. Stamp, Director,

SLAC Site Office and CSO, U.S. Department of

Energy.

The ceremony was also accompanied by a Stan-

ford student brass choir, which performed bar-

oque and contemporary works while perched atop

the shielding blocks of the SPEAR storage ring.

The SSRL dedication, which was perhaps some

four years overdue, marked the beginning of con-

struction of the ambitious South Arc expansion

program, which will eventually provide SSRL

with seven new beam lines.

The Users Meeting featured nine invited

papers reporting on recent work in such diverse

fields as catalysis, X-ray lithography, surface

physics and nuclear physics. The progress of

work at the European and Russian synchrotron-

radiation laboratories was reviewed, with some

56 contributed papers being presented. More

than 150 scientists attended the meeting, in-

cluding a dozen from abroad.

The proceedings of the meeting, including

abstracts of the papers presented, will be

available from SSRL.
--George Brown

NEW GARDEN AREA

The new garden area is adjacent to Addis-

on-Wesley, west of the SLAC A&E Building. The

SLAC Garden Club and the Addison-Wesley Garden

Club will be combined.

The new area will cover 2.9 acres, and the

individual plots will be 10 by 20 feet. Ex-

isting members of the SLAC Garden Club will

have first choice of plot locations. A Gar-

den Club meeting has been called for

Thursday, December 15
Noon, SLAC Auditorium

Anyone who is interested is invited to attend.

The Club officers are

President: Don McPherson

Vice President: Bill Lusebrink

Secretary/Treasurer: Gwen Bowen

--Gwen Bowen
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HIGH ENERGY PHYSICS: A PROLIFERATION OF QUARKS AND LEPTONS

[Reprinted from Science, Nov. 4, 1977]

Determining the fundamental constituents of
matter has been one of the age-old problems of
physics. Currently the most popular view--
although there are holdouts--is that particles

known as quarks and leptons are the most funda-

mental of all. But, if the interpretations
given the most recent experiments at acceler-

ators in the United States and Europe hold up,
the number of these basic particles is showing

a disturbing tendency to grow--disturbing be-
cause, whenever the number of elementary part-
icles begins to increase, it usually means that
they are not elementary after all.

Illustrating this pattern well is the class

of protonlike particles called hadrons, which

also includes the neutron and the pi meson.
Experimentalists have found so many hadrons

(literally hundreds) in the last quarter-century
that the concept of an elementary particle no
longer seemed to fit these entities. Although
no quark has ever been unambiguously found, all

the properties of hadrons can be elegantly ex-
plained under the assumption that quarks exist

and are even more fundamental constituents from
which hadrons are formed. For this, as well as
certain other reasons, physicists' faith in

quarks is very strong right now.

Originally there were just three quarks,
but the discovery [three years ago] of the
J/psi particle, a hadron, and the subsequent
particles related to it have been widely accept-
ed as evidence for a fourth quark. What one of
the new experiments reveals is the possibility

of there being five or even six quarks. Con-

firming evidence in the coming months could al-
so cement the acceptance of a new meaning for

high energy physics. Just as the mantle of
high energy physics was once worn by nuclear
physics but passed years ago to elementary

particle (hadron) physics, so now it may be
passing from elementary particle physics to

quark physics as more powerful accelerators
probe more deeply into the heart of matter.

The discovery of the J/psi particle also
capped an emerging realization of a particular-
ly efficient way of searching for elementary
particles of a certain type. This method has
been used by a collaboration of physicists from
Columbia University, the Fermi National Acceler-

ator Laboratory (Fermilab), and the State Uni-
versity of New York at Stony Brook in their
discovery of the most massive elementary part-
icle yet found. Dubbed the upsilon, it is this
particle that may indicate the existence of a
fifth and (possibly) sixth quark. The group
did their experiment at the Fermilab's 400 bil-
lion electron volt (GeV) proton accelerator.

Complicating the search for new elementary
particles during collisions between protons from
the accelerator and nuclei in a solid or liquid

target is that most collisions do not produce
new particles, and even those that do can pro-

duce a bewildering variety of debris because
the new entity decays too rapidly to be observed

directly. Even worse, it is not practical to

build a single detector that can detect all
particles, charged and neutral, light and heavy,

leptons and hadrons. Thus, the problem is to
figure out what combinations of particles in the
debris would be a signal of a new entity and to
design a detector to watch for that signature.

One of the triumphs of the J/psi discovery
was provided by Samuel Ting of the Massachusetts
Institute of Technology and his collaborators

in their experiments at the Brookhaven National
Laboratory. The J/psi, found by Ting's group

and by a collaboration of groups from the Stan-
ford Linear Accelerator Center (SLAC) and the

Lawrence Berkeley Laboratory, headed by Burton

Richter of Stanford, is composed of a fourth

quark, called a charmed quark, and its antiquark.
Ting's group showed that such particles are

among those that can be efficiently searched

for by precisely measuring those events in which

an electron and its antiparticle, the positron,

are found.

The experiment at Fermilab, which was head-
ed by Leon Lederman of Columbia, involved a

search for pairs of muons (the negatively

charged muon and its antiparticle, the positive-
ly charged muon, are similar to the electron,

but are 210 times heavier) and was carried out
at higher collision energies (400 GeV as oppos-

ed to 30 GeV). In other respects, however, it
was quite similar to the experiment at Brook-

haven in which the J/psi was found. The most
conservative interpretation of the new upsilon
particle is also quite similar: it is thought

to be a hadron consisting of a fifth quark--
called in one theory either the bottom or top
quark--and its antiquark. Particle systems of
this type now generally go by the name of
oniums, after positronium, which is an electron
and a positron bound together. Thus, the J/psi

is also called charmonium, and the upsilon is
tentatively "bottomonium" or "toponium."

What Lederman and his collaborators found
was that the number of muon pairs detected in-

creased significantly above background when the
energy of the pairs was near 10 GeV. A peak in
the production of any kind of particle or com-

bination of particles at a particular energy is
a signal that the detected entities are the de-
cay products of an unknown particle with the

same energy (mass). Since the initial reports

I _ _ _ _ _ _ _
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last spring, the group has accumulated much more

data, having now about 1200 events above a back-

ground of about the same magnitude. Moreover,

there is clear evidence for at least two peaks,

one at 9.4 GeV and the other at 10.0 GeV, and

weaker evidence for a possible third peak at

10.4 GeV. Thus, there may be three particles:

upsilon, T', and T".

The situation is entirely reminiscent of the

J/psi, where there was also a family of partic-

les, including a i' and a i", ranging from 3.1

to 4.4 GeV. Although it is possible that some

additional information about the upsilon can be

garnered from experiments using protons, pi

mesons, or neutrinos to bombard targets at Fermi-

lab or at the European Organization for Nuclear

Research (CERN) near Geneva, most observers ex-

pect the parallel with the J/psi particle to

continue. If so, then the definitive experiments

deciding for sure what the upsilon is will come

from an altogether different kind of particle

accelerator, the electron-positron colliding

beam storage ring. A machine of this type,

which is part of the SLAC facility, was used by

Richter's collaboration to find the J/psi at the

time Ting's group was using the Brookhaven pro-

ton accelerator. However, all subsequent mem-

bers of the J/psi family were found in the Stan-

ford storage ring, which has a maximum energy of

4 GeV in both the electron and positron beams,

or in a similar machine located at the DESY Lab-

oratory near Hamburg.

For studying the upsilon, electron-positron

storage rings have two advantages. Since all of

the energy in each beam is available for making

particles, the machines do not need to have the

high energies required by fixed target acceler-

ators, such as proton synchrotrons, in which

only a fraction of the bombarding particle's

energy is transferred to the target. More im-

portantly, the energy of the circulating pos-

itrons and electrons can be quite accurately

controlled, leading to precise, clean experi-

ments.

For the present, however, no existing stor-

age ring is energetic enough to study the upsil-

on, although, according to Hinrich Meyer of

DESY, researchers there are trying to upgrade

their machine by just enough to take a peek at

the new particle this spring. If this attempt

fails, researchers will have to wait until one

of the three larger rings now under construction

will be completed at DESY (September 1978), Cor-

nell University (October 1979), and SLAC (Jan-

uary 1980). An interesting sidelight of this

situation is that SLAC and DESY, who have been

racing to be the first to skim the cream off the

new physics expected to come from experiments at

the larger storage rings, may find that their

rings (18 and 19 GeV maximum per beam, respect-

ively) are too energetic to permit easy study of

with 8 GeV maximum per beam will be much better

suited. Lederman and his collaborators have

already asked for time at Cornell to pursue the

upsilon.

The upsilon offers an additional opportunity

to physicists who are studying the interactions

between quarks, the possibility of extracting

the force law operating between these particles.

With the J/psi particle and its relatives, ex-

plains Kurt Gottfried of Cornell, a respectable

job of calculating the energies (masses) of the

particles was possible with the use of an assum-

ed force between the quarks. The same can be

done for the upsilon family; in fact, the job

is even easier because the heavy quarks move

more slowly and are less affected by relativis-

tic effects. The real hope, however, is that

with two (and, in the future, more) families of

similar particles it will be possible to extract

the true form of the force. Theorists have been

unsuccessful at calculating forces between quarks

so far. Gottfried points put that the problem

is similar to that which would have been faced

by atomic spectroscopists if Coulomb's Law had

never been discovered.

Some of the most recent experiments also in-

dicate that leptons, which are the second major

category of elementary particles, including el-

ectrons and muons, may be evolving in parallel

with quarks. A second recently discovered new

particle, called the tau, is believed by many to

be a new lepton, or, in the jargon, a heavy lep-

ton. The discovery was made in experiments with

storage rings.

In storage rings, the counterrotating beams

of positrons and electrons can intersect several

times during each revolution, but actual collis-

ions are rare. Thus, it is inefficient to use

specialized equipment for each experiment as

with proton synchrotrons like that at Fermilab.

Instead, researchers must design as best they

can an all-purpose detector to collect a maximum

of data of all kinds. Later, individual groups

can analyze the data as they like in order to

extract the information needed for their partic-

ular experiment. The tau was first noticed in

this way by Martin Perl of Stanford and his col-

laborators from SLAC and the Lawrence Berkeley

Laboratory in experiments with the Stanford

storage ring.

It is an interesting coincidence that the

signature for the tau, as for the upsilon, is

two leptons, although in this case it is the

combination of an electron and a muon rather

than two muons. Perl's collaboration first re-

ported the so-called e-p events more than two

years ago, but the heavy lepton hypothesis was

only one of many possible explanations. A part-

icle related to the J/psi could have been respon-

sible, for example. Since then data gathered by

Perl's and other groups at Stanford and by two

groups using the DESY storage ring seem to have

5SLAC Beam Line, November-December, 1977
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eliminated the possibility that particles con-

taining charmed quarks are involved. The most
widely accepted explanation is that two partic-

les, the heavy lepton and its antiparticle, are
produced in the collisions between electrons and

positrons, and that these decay into the elec-
tron-muon pairs that are observed.

But the job of sustaining this hypothesis
is likely to be a tougher task than that of ty-
ing down the upsilon. Part of the difficulty

is that, as the heavy leptons decay into elec-
trons and muons, neutrinos are released. Since
the neutrinos are not detected, not all the in-

formation investigators need to reconstruct the
event is available. Elucidating the tau, then,
is a matter of accumulating various, somewhat

circumstantial evidence which, taken together,
build up a strong case for the heavy lepton.

Some of this information is already avail-
able. Perl's collaboration at Stanford, for

example, has acquired about 200 events over a
4-Gev-wide energy range; analysis of these
events revealed the momentum distribution of the

electron and muon, the angle between the two
particles, and the probability of producing the
electron-muon pair, all as a function of collis-

ion energy. This information points to a mass

for the tau of about 1.9 GeV, making it 18 times
as heavy as a muon. Similar data have been col-

lected by a group at DESY using the detector
called PLUTO, which is akin to the detector at
Stanford. Although PLUTO does a better job of

discriminating between events with three and
with two particles and thus the data is 'clean-
er,' only two dozen e-p events have been found

so far.

Besides searching for electron-muon pairs,
Perl's collaboration and the PLUTO group have
studied events, which are somewhat more numer-

ous, consisting of a muon and any other charged

particle; and other groups at Stanford and at
DESY, which use detectors that are especially

efficient at detecting electrons, found events
consisting of an electron and any other charged
particle. All results so far are consistent

with the heavy lepton interpretation, but none
are definitive.

Whatever the outcome of the investigations

into the natures of the upsilon and the tau,

physicists will likely remain as excited as they
are now, for, if the new quarks and leptons fail
to materialize, the new particles will represent

something even more novel and unexpected. New

quarks and leptons, however, will be interesting

enough, because of the seeming proliferation of

these most elementary particles. Moreover, the
proliferation is further accelerated because
physicists expect, for reasons having to do with

the symmetries imbedded in the theories describ-
ing elementary particles, quarks and leptons to
come in certain patterns. For example, in one

version of the theory, the particles come in

pairs. Thus, in addition to the fifth quark

and fifth lepton suggested by the experiments,
there may be a sixth quark and a sixth lepton

lurking in the vicinity and waiting to be
found out.

The simplest symmetries are readily seen in
the patterns of the four quarks and leptons

known previously. Among the four quarks, the
so-called up and down quarks and the strange
and charmed quarks seem to be connected in spec-
ial ways that are manifested in the manner in

which hadrons interact and decay. If this pat-
tern were to be continued, notes Fred Gilman of

SLAC, then one would expect a sixth quark to

be associated with the fifth quark, one being the
top and the other the bottom quark. Gilman adds

that two kinds of experiments would help sort
out this pattern: ascertaining the electrical
charge of the new quark, and determining how
particles related to the upsilon particle con-
taining this quark decay into other particles.

A parallel situation holds among the lep-
tons, where the electron and the muon are each
associated with neutrinos (the electron neutrino
and the muon neutrino). The natural explanation
is that there is a tau neutrino as well, al-

though patterns other than the pairs are con-
ceivable and certainly not yet ruled out.

Again, according to Gilman, the way to unravel

this question is to make detailed observations
of how the tau particle decays.

In their more expansive moments, physicists
muse about the significance of an increasing

number of elementary particles. At the moment
there is no theory that predicts what and how
many elementary particles there should be. In
the past, numerous physicists point out, the

same sequence of events has been followed as the
atom, the nucleus, and the hadron--each once

thought to be elementary particles--have suc-

cessively been shown to be composites of more
elementary entities. A proliferation of part-

icles accompanied by an underlying structure
always seems to signal a new and more fundament-
al type of particle. If more and more quarks
and leptons continue to be found, the question
may well become: What are quarks and leptons
made of?

--Arthur L. Robinson

If we possessed a thorough knowledge of
all the parts of the seed of any animal (e.g.
man), we could from that alone, by reasons en-

tirely mathematical and certain, deduce the

whole conformation and figure of each of its

members, and, conversely if we knew several
peculiarities of this conformation, we would
from those deduce the nature of its seed.

--Rene Descartes

[From The Harvest of a Quiet Eye, a selection

of scientific quotations by Alan L. Mackay.]

_ __
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PEP NOTES
SECOND ROUND SHOOTOUT

The list on this page gives a brief descrip-

tion of the proposals that have been received

for the "second round" of PEP experimentation.

The idea of a "shootout" sounds very macho--are

you supposed to put on 8-ounce gloves or slap

leather?

Neither, actually. The competition here

is for a chance to run an experiment at PEP and

for some money to do it. With fewer, bigger

accelerators available these days, and with

larger, more expensive research instruments,

the decision on which experiments to do, and

when to run them, has become a rather elaborate

enterprise in itself.

The PEP procedures are similar to those used

for selecting experiments for the SLAC acceler-

ator. Proposals received at SLAC are sent out

to the members of the PEP Experimental Program

Committee (EPC) for study and comparison. The

EPC consists of 15 senior physicists from many

different institutions. Then there is a meeting

held at SLAC at which the spokesmen for each of

the proposals makes an open presentation to an

(Continued on next page)

LIST OF PEP PROPOSALS RECEIVED FOR "SECOND ROUND" CONSIDERATION

A PROPOSAL TO SEARCH FOR UC-Berkeley Price

HIGHLY IONIZING PARTICLES SLAC Fryberger

QUARK SEARCH, A MODEST Yale Adair, Kasha

PROPOSAL TO PEP BNL Leipuner, Larsen

SLAC Ballam, Carroll, Field, Moffeit

STUDIES OF HIGH MULTIP- SLAC Bunnell, Duong-Van, Haber, Mozley, Odian,

LICITY EVENTS IN A Villa, Wang

STREAMER CHAMIBER AT PEP UC-Santa Cruz Badzik, Flatte, Grancagnolo, Heusch,

Schalk, Seiden, Smith

PROPOSAL FOR A HIGH ANL Cho, Derrick, Jaeger, Loos, Schreiner,

RESOLUTION SPECTROMETER Singer, Ward

AT PEP Indiana U. Gray, Neal, Ogren, Rust

U. Michigan Akerlof, Cahn, Meyer, Nitz, Thun

Purdue U. Loeffler, McIlwain, Miller, Rangan,

Shibata

(Not issued) . . . ....

A SEARCH FOR FREE QUARKS LBL Pun, Vuillemin,

AT PEP Northwestern U. Gobbi
Stanford Litke

U. Hawaii Parker, Yount…---- --- I-~I - --------

PEP-15 "SUPER DELCO"

PEP-16 A PROPOSAL TO MEASURE

MUON POLARIZATION AT PE

PEP-17 PROPOSAL FOR A LEADING

PARTICLE STUDY AT PEP

PEP-18 A PROPOSAL FOR THE USE

THE CRYSTAL BALL DETECT

SYSTEM AT PEP

Caltech Barish, Linsay, Schaevitz

SLAC Atwood, Cottrell, DeStaebler, Prescott,

Rochester, Taylor

Stanford Kirkby, Merritt, Wojcicki

Brown U. Cutts, Delude, Lanou, Massimo

;P S.U.N.Y. Engelmann, Good, Grannis, Kirz

M.I.T. Brandenberg, Buzsa, Friedman, Halliwell,

Kendall, Nelson, Osborne, Rosenson,

Verdier, Young

OF Caltech Partridge, Peck, Porter

'OR Harvard Kollman, Richardson, Strauch

HEPL Beron, Hofstadter, Hughes, Kirkbride,

Princeton U.

PEP-19 PROPOSAL FOR A SUPERCON-

DUCTING IDENTIFIER (SPI)

SLAC

Liberman

Aschman, Cavalli-Sforza, Coyne,

Sadrozinski

Bloom, Bulos, Gaiser, Godfrey, Kiesling,

Oreglia

U. Washington Cook

U. Wisconsin Camerini, Cline, March

UC-Irvine Learned

Underline indicates Spokesman.

PEP-2

PEP-10

PEP-11

PEP-12

PEP-13

PEP-14

-- ___~~~~

__ --- _ ---- ___ -- I

_ -- __ ___ -- - _ - -
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audience of interested persons, including the
competitors. The presentations are usually
about an hour long, with a subsequent question
period of perhaps 20 minutes.

The EPC reviews each of the proposals with
the proponents separately and then deliberates.
With proposals as big and expensive as those
for PEP, the proponents are often asked to sub-
mit addenda and answer questions that are raised
during the first meetings. When these second
thoughts have been digested, the EPC makes its
recommendations to the Directors of SLAC and LBL,
who then make the final decisions. In the case
of the second-round PEP proposals, the open
presentations were held at SLAC on November 29
and 30, and the EPC met directly afterward. The
schedule calls for decisions on these proposals
to be reached no later than February 1, 1978.

The 10 proposals submitted for the second
round cover a wide range of physics, size and
cost:

PEP-2 (carried over from the first round)
would place a human-sized package of plastic
sheets around the PEP beam pipe to look for any
abnormal, highly ionizing particles such as mag-
netic monopoles. Such events would be searched
for after a long running period by chemically
treating the sheets and observing them with a
microscope (much like photographic emulsions).

PEP-10 and PEP-14 propose to search for un-
usual particles of a different kind--those that
produce little ionization. In particular, any
fractionally charged quarks would show up in the
large array of scintillation counters and cham-
bers that are planned for these proposals.

PEP-15 and PEP-17 both envision the use of
a large, open magnetic structure (rather than
a solenoidal field), with Cerenkov counters for
particle identification.

PEP-18 is a proposal to transfer to PEP the
Crystal Ball detector that is now being built
at SLAC for initial use at the SPEAR storage
ring.

PEP-11 would make use of a large streamer-
chamber system to provide PEP with a detector
that records events photographically and would
thus be particularly well suited to the study
of reactions in which many particles are created.

PEP-12 proposes a high-resolution detection
system based on the use of the very large super-
conducting magnet that was formerly a part of
the 12-foot bubble chamber at Argonne National
Laboratory.

PEP-19 would provide for the construction
and use of a detector having a rather small sol-
enoid and a novel Cerenkov counter that is fill-
ed with liquid helium.

PEP-16 is also a novel proposal that would

measure the spin-direction (polarization) of
muons produced in PEP by means of a uranium ab-
sorber and organic-liquid counters.

In its deliberations, the EPC will have to
consider prospective costs and scheduling for
these proposed devices in addition to their
assumed capabilities as research instruments.
Even if there were enough money to go around

(which there definitely is not), limits are set
by the fact that PEP has only 6 beam-interaction
regions (5 intended for physics, and 1 intended
mainly for machine studies). Because of these

factors, it is possible that certain "marriages"
will be arranged (merging of two or more propos-
ed projects). There is also a chance of defer-
ral as well as outright disappointments.

Whatever the outcome, the physicists will
have left nothing to chance: proposal number
PEP-13 was not issued. --Bill Ash

--Bill Absh

STANFORD HELP CENTER

Is your job being affected by personal
worries such as marital stress, problems with
children, drugs, alcohol or planning for eld-
erly parents? Or are you coping with stress
due to a transition in your life such as get-
ting married, having children, facing meno-
pause, retirement or failing health?

The Stanford Employee Help Center is now
available to help you through these crisis
points. The service is available to you at no
charge as part of your benefits package as an
employee of Stanford. It is completely con-
fidential. No records are kept, and no re-
ports of contacts with the Center are made to
Stanford University Personnel, managers, or
union representatives.

The Help Center is staffed by two exper-
ienced and professionally trained clinical
social workers, Mrs. Linn Hayes and Mrs. Mary
O'Connor. The latter is fluent in Spanish.

The Help Center can offer you an evalu-
ation of your concerns, brief counseling, and
if indicated, referral to a community agency.
An appointment can be made by phoning the
Help Center at

(8)7-4577

If Linn or Mary is not available, please leave
your name and phone number with the recording
machine and your call will be answered.

Employees come for interviews during reg-
ular working hours, in the same way as they
take time for medical appointments or personal
leave. The Center is located at Galvez House,
Galvez and Campus Drives, on the Stanford
campus.

_

___� �__ ___ls_ __

_____ _�__
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SLAC WOMENS ASSOCIATION

AFFIRMATIVE ACTION

On October 3, SueVon Gee, Associate Affirm-

ative Action Officer at SLAC, made a present-

ation to the Womens Association on the role and

function of the Affirmative Action Office and

the methodology used in developing SLAC's Af-

firmative Action Plan.

SueVon began by explaining the relationship

between SLAC and its compliance agency, the De-

partment of Energy (previously known as ERDA),

and what the compliance agency expects in the

way of contractor compliance. She explained

that the Affirmative Action Office (AAO) is re-

sponsible for the monitoring of all affirmative

action activities, including those ongoing ac-

tivities which impact on affirmative action

such as the employment process, which covers

recruitment, hiring, selections, promotions and

terminations. The AAO is also responsible for

assuring that such activities are (1) in com-

pliance with the Department of Energy's rules

and regulations, and (2) consistent with the

University's affirmative action policies. Other

functions of the AAO include the handling and

facilitation of employee greivances and com-

plaints, developing summer and temporary-work

programs, identifying problem areas, advising

on and recommending solutions to affirmative

action issues, and provising liaison among

SLAC's Personnel Department, line departments,

Director's Office, minority and womens organiz-

ations, University representatives, and perti-

nent government organizations.

The latter part of SueVon's presentation in-

volved the understanding of the mechanics in-

volved in developing SLAC's Affirmative Action

Plan. She outlined the various elements necess-

ary in developing a meaningful and viable Plan,

along with the various inputs that are required

to assure statistical and narrative correctness.

SueVon indicated that the Affirmative Action

Plan for Fiscal Year 1978 for SLAC had been ap-

proved by the Department of Energy. Copies of

this Plan are available to all interested SLAC

employees and can be obtained from the Affirm-

ative Action Office in the A&E Building.

NUTRITION

On October 24, our guest speaker was Judi

LeVine, who spoke on the topic "Nutrition:

choosing foods wisely and eating well for less."

She began by identifying the things that are

essential to a good diet and the foods in which

these things can be found: (1) Protein is need-

ed to build, repair and replace tissue, and it

is found in meats, fish, milk products, eggs,

grains, nuts and beans. (2) Vitamins and min-

erals are essential in the production and func-

tioning of enzymes and hormones which regulate

most of the body processes, and they are found

in fruits and vegatables. (3) Fats are requir-

ed primarily for cell structure and are also

used to provide energy; the most useful fats

are obtained from vegetable sources (unsatur-

ated), whereas those obtained from animal

sources (saturated) should be restricted. (4)

Fiber, which does not have nutritional value,

appears to be necessary to insure the proper

functioning of the intestinal tract; foods with

high fiber content include fresh fruits, veget-

ables, and whole grains, especially wheat bran.

If one knows what is essential for good

nutrition, one can then begin to formulate a

way of selecting good and wholesome foods eco-

nomically. Some major points to consider in

being a wise and thrifty customer are the fol-

lowing: (1) Empty calories such as those found

in many packaged cereals, cookies and other

highly processed foods are very expensive in

terms of nutritional value and may even be harm-

ful. (2) Protein, if purchased as meat, can

constitute a major part of your food budget.

However, there are other ways of obtaining ade-

quate protein. (Diet For A Small Planet is a

theory and recipe book that addresses itself to

this matter.) (3) Reading labels and under-

standing them can also be useful in determining

both the nutritional value and the cost value

of foods.

Although time was limited, we also discuss-

ed some of the consequences of our typical

diets. In the United States, a major contrib-

utor to high blood pressure is sodium because

we salt our foods heavily, consume great quan-

tities of salt in processed foods, and also be-

cause we get additional sodium in some less ob-

vious forms such as in the preservatives that

are used in many prepared foods. Information

about sodium compounds used as preservatives is

also listed on the labels.

Some of the other topics we touched upon

were the following: (1) Rapid cooking is a bet-

ter method for retaining nutrients than slow

cooking. (2) There is still no definite proof

as to whether Vitamin C really does help to pre-

vent colds or to prevent disease. (3) The use

of supplements such as wheat germ can add both

nutrition and good taste. Unfortunately, we

were limited in both the number of topics that

could be covered and the number of questions

we had time to discuss.

FORTHCOMING EVENTS

On Monday, December 5, the guest of the

SWA will be Cynthia Mertens, a practicing at-

torney and instructor in employment discrimin-

ation.

(Continued on next page)

9
I



10 SLAC Beam Line, November-December 1977

Much of his work at SLAC remains to remind
us of him. Jack started at Hansen Labs in
1962, then transferred to the Accelerator Phys-
ics Department in SLAC in 1963, where he work-
ed until he took a leave of absence in 1975.
During those 13 years he was responsible for
the SLAC-wide personnel-protection system, the
telephone network in the research area, the
automatic paging system, and the fire commun-
ication center. He also helped to organize the
SLAC volunteer fire department and assisted
with the training of the security guards.

Jack returned to SLAC in May of 1977 but
left again in August to undergo treatment for
what was to prove to be a fatal illness.

inose or us who knew him will miss him, and
SLAC cannot help but miss him as well.

IN MEMORIAM
He is survived by his wife Nancy, his son

JACK LOWE MILJAN John, and his daughter Jennifer, to whom we of-
fer our heartfelt condolences.

Jack Miljan died of cancer on October 12 at
the age of 45. --Merrill Card & Warren Struventhe age of 45.

SLAC TENNIS TEAM SUFFERS FIRST LOSS

In its second match, the SLAC tennis team
recently lost to an inspired Hoover Institute.
Hoover won 6 of the 9 matches. The following
members of the SLAC team participated:

Singles:

#1 Randy Fowkes #4 Bill Pierce
#2 Ken Crook #5 Jonathan Dorfan
#3 Mike Morales #6 Ken Witthaus

Doubles:

#1 Randy Fowkes & Lew Keller
#2 Harry Changon & Jonathan Dorfan
#3 Tom Donlon & Steve. St. Lorant

To increase the pool of players for the
team, we are setting up a tennis ladder. SLAC
employees and spouses interested in joining
should contact Ken Witthaus, ext. 2468.

fCT.rA TVrY MJLT^TT AL- Tr - fom r r\L t I- - 4-4----Ii

In his speech at a conference on accel-
erators (October 1968, Moscow) Academician
M. A. Markov quoted the words of Joliot-
Curie: "The farther the experiment is from
theory, the closer it is to the Nobel Prize."

[From A Random Walk In Science, an anthology
ovmnfl 1 a V hTr P T. TTtnhtr- 1

The Norwegians have perfected whaling
ships capable of operating in the Antarctic,
thousands of miles from their home port. These
ships are fitted with a false bow that can be
tilted downward into the water to serve as a
runway on which one of these huge mammals can
be drawn to be cut up. Machinery aboard ex-
tracts the oil from the blubber and converts
the carcass into meal. These ships are inde-
penent of a land base, and having filled their
storage tanks with the whale oil, which is in
special demand by soap makers, they steam to
whatever world port holds forth the best prom-
ise of a profitable market for their cargo.
In recent years the number of whaling compan-
ies has increased rapidly, and no ocean is ex-
empt from whaling operations. In excess of
10,000 whales are killed annually, the maximum
yield of oil having been reached in 1923,
amounting to 44,000,000 gallons. Millions of
gallons of whale oil now find a ready market
in this country. This freedom of operations
on the high seas has aroused the fear of in-
telligent observers that whales may soon be-
come commercially extinct. The only possible
control of such operations must be found in
international agreement.

--Scientific American
November 1927

\z-uj- VYVw.umUDbL Abbu^iLljiuLNM - conrlnueau

On Wednesday, December 14, the guest of the
SWA, the SLAC Public Information Office and the
SLAC Earthquake Safety Committee will be geol-
ogist Tim Hall, who will talk about one of the
world's most active earthquake faults, our
neighbor, the San Andreas fault.

During the month of January, the Womens
Association will hold two business meetings.
On January 9, we will accept nominations for
a new committee for the SWA, and the election
will be held on January 23. Please begin con-
sidering candidates.

I I
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IN MEORIAM

ROSE LEONG

Rose Leong passed away on Thursday, October

13, in San Francisco, after a long illness. Al-

though her death was not unexpected, it still

came as a hard blow to her many friends at SLAC.

Rose was born and raised in San Francisco.

She lived a full life, enjoying a career as a

professional dancer, housewife, mother, grand-

parent and highly skilled drafter these past

ten years at SLAC. Her husband, Duey, relates

that Rose felt the SLAC years to be the most

satisfying of her life.

Only last July, many of us were fortunate

enough to share some very pleasurable moments

with Rose on the occasion of her retirement

luncheon. We were all deeply saddened by the

death of our good friend, and we extend our sin-

cere sympathy to her husband, her son Robert,

and his family. --Joe Fish

IN MEMORIAM

LUCILLE BONNER BURCH

A pioneer member of the SLAC staff, Lucille

Bonner Burch, died on October 10 after suffer-

ing a stroke at her home the previous evening.

She was 63 years old. Lu had been in good

health, and her sudden death was a shock to her

family and her many friends.

Lu was born Lucille Bonner in Wooster, Ohio,

on October 29, 1913. She raised two sons, both

of whom live in California: David, of San Mateo

and Christopher, who lives in Culver City. She

is also survived by two sisters, Eleanor and

Louise Bonner, both of San Carlos.

Lu began work here in May 1962, at a time

when the SLAC project was housed in a single

large building on the Stanford campus. During

1966 and 1967 she served as group secretary for

Experimental Group C under Burton Richter, and

since 1967 as group secretary for what is now

the Electronics Instrumentation Group. In this

position, Lu contributed much toward the admin-

istrative development of the original small

group, and successfully coped with the many

changes that occurred as the group grew to its

present size.

In addition to her devotion to her two sons,

Lu had many other interests. She was an avid gard-

ener and was also interested in arts and crafts,

especially ceramics, oriental art and antiques.

Lu was one of that group of dedicated per-

sons who rarely receive public recognition but

who truly form the backbone of SLAC. She not

only performed her job with skill, pride of

accomplishment and loyalty, but was also a warm

and concerned person who contributed toward

making SLAC not just a renowned research instit-

ution but a family. Lu will be sorely missed

by many of us who were a part of her SLAC

"family."

Many of Lu's friends gathered on October 12

to pay their last respects. Her family has

written to express their appreciation to all

who participated, and especially for your gifts

of flowers and the generous contribution to the

Stanford Children's Hospital.
--Ray Larsen
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TEN-YEAR

AWARDS

On December 14, the following SLAC people
will receive awards for ten years of service
at SLAC. The awards will be presented in a
ceremony in the Auditorium.

Stanley Adams
Kathy Asher

Gary Aske

Edward Austin
Robert Beach

Morris Beck
John Beckett

Len Berg
Willard Bergen
Allen Berkman
Henry Boatner

Loren Brest

Carolyn Burton
Alfred Burzynski

Arthur Candia
Lou Carver
N. Wendell Chalmers
Henry Clark
Louis Conahan

Patrick Conroy
Roger (Les) Cottrell
Don Day
Louise Duffy
Rudolf Ecken
Don Farwell
Sal Fazzino
James Ferrie

David Fryberger
Neal Gerrish
James Gilbert

Frederick Gilman
Margaret Goudas
Michael Gravina
Joseph Green
Frank Guidi
Ann Hall

Vern Hamilton

Gerald Hern

Audrey Howard
Glenn Howard

Thomas Inman
Phyllis Jairl
Ralph Johnson
Robert Johnson

Lawrence Karvonen
Wayne Knapp

Libuse Kopecky
Marie LaBelle
William Lemay
Bernard Lighthouse
Wayne Linebarger
Donald McPherson
Joseph Murray
Dale Ouimette
Gerard Oxoby

Helen Perigo
Hans Przybylski
Ronald Rinta

Danny Roman
Fred Rosche
Frank Rothacker
Domingo Sanchez
Reginald Shore
Harold Smith

William Smith

Joseph Sodja
Anne Starks

Laurence Stein
Dmitri Talaska
Aurora Tidwell
Robert Watt
Thomas Weber
Lucy Wilson

Bobbie Young

Radio this season is in a transition per-
iod. The fall styles reveal a distinct trend
from the battery-operated receiver to the
light-socket set, which dispenses with all bat-
teries and takes its power from the house-
lighting mains. A few circuits of this type
appeared on the market last year, but this
season many more manufacturers have introduced
batteryless equipment because of the further
development of alternating-current tubes and
improved rectifiers. The filaments of the new
tubes obtain their power from the light socket
through a small step-down transformer, and the
rectifier tubes convert the alternating cur-
rent to direct current at suitable voltage to
replace 'B' batteries. The number of receiv-
ers of the table and console type is about
evenly divided.

--Scientific American
November 1927

SLAC CHRISTMAS FESTIVITY SCHEDULE

December 14, Noon

Christmas tree decorating in the Auditor-
ium lobby. Prizes will be awarded for the
four best SLAC-made ornaments. Imagination
and ingenuity important. Prizes will be
awarded on December 21.

December 21

11:30 AM: Christmas lunch with coupon.
Coupons will be sent to all employees via
SLAC mail.

Noon: Cookies and punch in Breezeway.
Christmas carol singing.

12:30 PM: Santa Claus introduces Dr.
Panofsky.

12:45 PM: Drawing for turkeys and some
other goodies. YOU MUST BE ON HAND TO GET
A PRIZE.

1:15 PM: Santa Claus judges Christmas
tree ornaments and awards prizes for 1st,
2nd, 3rd and 4th places.

--Charlie Kruse
.~~~~~~~~~~~~~ .I ........................... ...... .........
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