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SPEAR Turns On Stores Beams
A powerful new device for probing the

inner structure of matter has successfully
passed its initial test here at SLAC. At
5:25 p.m. on April 22 a beam of
positrons (the anti-matter twin of an
electron beam) was inserted into the
1/7 -mile-circumference, oval-shaped
device, SPEAR, and kept circulating [or a
period of about 20 minutes, making
about 1.5 billion turns in that time
(equivalent to about 500 trips from the
earth to the moon and back). The
L5-billion-volt positrons, produced by
SLAC’s two-mile long linear electron
accelerator, coasted around the ring in a
one-inch high and five-inch wide vacuum
chamber guided by over 140 magnets of
various kinds.

It is expected that by the time of this
printing it will also be possible to store in
the SPEAR ring a beam of electrons, also
produced by the two-mile accelerator,
going in the opposite direction, so that
physicists will be able to study the results
of electron-positron collisions. Research
with SPEAR is planned to begin in
December of this year and, initially,
beams of up to 2.5 billion electron-volts
will be used.

The purpose behind the construction
of colliding-beam devices like SPEAR is
the attainment of tremendous amounts of
usable energy. If a 1.5-billion-volt
positron collides head-on with a
1.5-billion-volt electron, the energy
available for the production of new
particles is 3 billion volts, while the
collision of even a 20-billion-volt positron
with an electron at rest makes available
less than 0.2 billion volts. To attain a
3-billion-volt interaction energy, one
would have to bombard a stationary
electron with a 9,000-billion-volt
positron, which is 450 times the energy
that the Stanford Accelerator the
largest of its type in the world —-can give
to a particle.

When electrons and positrons collide
and annihilate, an intermediate state of
pure energy — a very tiny but extremely
hot fireball — can produce a variety of
different states consisting of
combinations of elementary particles
when it decays. It is through study of
these final particle states that physicists
hope to obtain new information on the
structure of the basic building blocks of
matter.

The use of colliding-beam devices was
pioneered by Princeton and Stanford
physicists at the High-Energy Physics
Laboratory at Stanford. Other
colliding-beam devices exist or are being
built in the USSR, France, Italy,
Germany, and at the twelve-nation CERN
laboratory in Switzerland. The SLAC
project was led by Dr. Burton Richter and
Dr. John R, Rees.

On learning of the SPEAR achievement.
Dr. Panofsky commented:

“Attainment of a circulated positron
beam in SPEAR only six days after
turn-on is an enormously impressive
achievement. In all earlier storage ring
installations a very extended period of
time was necessary to get any kind of
stored beam established at all. There is
one other feature on which I would like
to congratulate everyone in the

laboratory; that is the achievement of
compatible operation of SPEAR turn-on
with the ongoing experimental work at
SLAC, which continues to “roar on”
while SPEAR prepares for experiments of
its own. We agreed with the AEC that
SPEAR, although it is a larger
undertaking than the construction of our
other instruments in the target areas,
should be treated in a manner similar to
our other large pieces of research
equipment such as spectrometers, bubble

Toward the end of 1971. SLAC’s Job
Mobility Committee (JMC) conducted a
Survey of the SLAC staff to elicit
“information, comment, and advice” to
aid the Committee in its work of
developing programs for stimulating job
mobility within SLAC. Two hundred
and fifty-three or nearly one-fourth of
the staff filled out and returned the
questionnaire and many people wrote
extensive comments and suggestions.

A JMC Subcommittee has analyzed all
the returns and made a complete report
to the JMC. Many SLACers have inquired
about the results of this survey and now
copies of the subcommittee report are
publicly available in the Library and in
the Personnel Office as “Summary and
Analysis of .Job Mobility Committee
Survey,” February 1972.

The report tnkes its theme •from a
secretary who commented “No
comments, except. don’t tum your backs.
Look at us little people who try so hard
and aren’t even noticed! Look hard!!” It
presents not only numerical results of the
survey but categorizes and excerpts the
more than 100 extended commentaries
and suggestions which were received from
SLAC staffers in all kinds of jobs.
Recommendations are made based
directly and indirectly on recurring
suggestions and complaints. An appendix
presents all extended commentaries
verbatim so that no useful material might
be totally lost through bias in the
reporting process.

Survey responses showed striking
enthusiasm of the respondents for some
sort of training or education program for
themselves. 154 answered YES to
Question 8 (Would you be interested in
participating in an appropriate training
program...?), even though very few
people perceive lack of training or
education to be the reason why they are
not progressing at an ideal rate. The most
chosen reason among those who weren’t
progressing fast enough was “lack of
opportunity” usually explained as due to
the deadend nature of the job or the fact
that the next step up is occupied by
someone who must either retire or die to
create an opening.

A very high percentage of respondents
(201 or 79%) declared themselves
satisfied with the kind of work they were
doing but expressed interest in making
more money (78) or in expanding their
present jobs (76). Of the 154 people who
were interested in participating in a

chambers, etc. Therefore many groups. in
particular Accelerator Physics, EFD,
Mechanical Design and Accelerator
Operations have labored hard to modify
hardware and procedures on the main
accelerator to make it possible to operate
the new beam line feeding SPEAR
compatible with all the other SLAC
beams, in spite of the fact that the new
beam line operates at only 1.5 GeV.
Moreover, a large number of innovations
to the instrumentation and control

training program, 90% were willing to
spend considerable amounts of their own
time.

A number of people suggested that
classes should be made available during
non-working hours (i.e. noon and after
work) at SLAC so that anyone could
attend. Others emphasized their desire to
take courses for credit at Stanford
University.

Some problems were uncovered in
responses to Question 7B (Would you feel
free to apply for a job with another group
here at SLAC?) and the responses of
women employees showed discernible
pessimism and uncertainty about
opportunities for women to advance at
SLAC. (The report develops some
background information on relative salary
positions of men and women employees
at SLAC which suggests the pessimism of
women employees may be well founded).

For BEAM LINE readers, we excerpt
here the summary and recommendations
of this report: (Various groups including
the JMC itself and the Personnel
Department are studying these
recommendations and we hope to present
a further report on this subject in the
next issue of BEAM LINE).
SUMMARY
From the results of the JMC survey, we
conclude:
1. The SLAC staff, a diverse and lively
bunch, includes many individuals striving
not only for better jobs with better pay.
but for greater excellence and variety in
their present jobs. The enthusiasm for
education and training programs for all
levels of non-Ph.. staff is great. More
such programs are needed with much
more publicity about what is available
and how employees may participate.
Feedback is needed for employees as such
programs are set up.
2. There is a sense of on-the-job
stagnation among a significant number of
long-term staff. It is more frequently
perceived as a lack of opportunity to
move into a better job or into a different
more interesting job because:

a. Mortality rate is low for supervisors
and group leaders.

b. SLAC is a mature organization with
static staff, operating on a tight budget in
a tight economy.

c. SLAC’s policy (or so it is frequently
seen by its employees) has been to fill
jobs from outside rather than to train
someone from inside the project, severely
limiting promotion and transfer

system were necessary since SPEAR
operation poses many problems quite
dissimilar from the rest of the program. I
should like to thank everyone for having
made this truly spectacular achievement
possible.”

Editor’s Note: Since the above story was
written, SPEAR has also stored both an
electron beam and a positron beam
together.

possibilities for present staff.
3. Women employees emerge as an
identifiably dissatisfied group,
complaining that they have been omitted
from previous training and upgrading
programs at SLAC, that opportunities for
women at SLAC are limited. Some
express keen interest in being able to
enter the technical fields. (Satisfaction
was greatest among SLAC’s small group
of women administrators and
technicians).
4. There are a troubling number of
job-related problems experienced by
employees at SLAC and not falling within
the score of the Minority Affairs
Committee (which doesn’t handle
complaints from women or any job
related complaints not involving
discrimination by race). There is at
present no mechanism short of formal
grievance for handling such job-related
problems--An ombudsman/woman or
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by Fred Martin

Would you believe the suggestion of
passing the accelerator’s electron beam
through a magnetic field without
deflecting it? Well — the physicists and
technicians of SLAC using the physics of
superconductivity have done it!

You may recall that many experiments
consist of running a beam of particles
into a target of liquid hydrogen or other
material; on the down beam side of the
target is an elaborate apparatus which
includes a magnet, counters and
frequently spark chambers. These detect
and analyze the one or more particles
produced and emitted in several
directions by the interaction of the beam
particles with the nuclei in the target.

One of the principal problems in
running an experiment is the separation
of the beam particles from the particles
scattered by the target. If one attempted
to pass the beam through the magnet the
detectors would be flooded with
unwanted particles. Several techniques
exist for dealing with this situation such
as using two smaller magnets placed on
either side of the beam line and some of
the scattered particles pass through the
magnets and detectors. A variation on
this method is to use a single large magnet
set to one side of the beam.

SLAC physicists have now added a new
technique for solving this problem. It
consists of a long tube made of
superconducting material placed at the
center of the magnet and passing through
the detectors. The magnetic field is
excluded from inside the tube by the
superconducting material. Through this
tube the unscattered beam passes while
the scattered particles coming from the
target pass through the magnet on the
outside of the tube. The great virtue of
this system is its ability to collect three or
more particles scattered in different
directions simultaneously. The earlier
systems were restricted to collecting the
scattered particles from a small angular
region and so their use for reactions
producing two or more particles was
severely limited,

The development and construction of
the apparatus was a joint effort of
Professor Pen’s Experimental Physics
Group and Steve St. Lorant’s Low
Temperature Group. Acie Newton with
the physicsts in Group E developed the
technique for forming the
superconducting tube and Ed Tillman
along with other members of the Low
Temperature Group designed and
constructed the liquid helium dewar and
filling apparatus.

The tube is made up of two parts. The
inner tube which is also the evacuated
beam’s pipe is made of stainless steel,
copper plated and tinned with soft solder,
The outer tube is made from long, .O5
in. thick by 2 in. wide ribbons of Nb Sn
(Niobium-3-Tin) clad with copper and

THE SUPERCONDUCTOR
(Two Haf-CyIjnders of N3S

tinned with soft solder. The outer tube
was first made in the form of two long
semi.cylinders with 30 layers of Nb3Sn in
the middle and stepping down to 5 layers
at each end. These two semi-cylinders
were then clamped to the stainless steel
tube and the entire assembly heated until
the solder melted and bonded the many
layers into a solid mass. The overall
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length of the superconducting layers is 20
feet with a minimum inside diameter of
1/4” and an outside diameter of 1”.

This tube was inserted concentrically
into a square tube with appropriate
spacers to hold the superconducting tube
rigidly in place. The square tube also
contains the liquid helium. Wrapped in
superinsulation, this tube is mounted
rigidly inside a third stainless steel tube
with a diameter of 3”. This outer tube is
the vacuum jacket and forms the heat
(dewar) shield for the liquid helium. The
entire assembly is sufficiently rigid to be
suspended on wires and aligned to a
precision of + .032” in the magnet and
detectors over its entire 30 foot length.

A small reservoir of liquid helium
mounted at one end of the assembly
feeds the liquid through a long umbilical
running the length of the dewar. A low
vapor pressure and the hydrostatic head
of the helium force it through the feed
line and into the helium vessel at the
front end and exhausts the warm helium
at the back end of the tube.

A 500 liter dewar of helium supplied
the liquid to the reservoir by means of a
sophisticated servo system which
automatically maintained an ample
quantity of helium in the reservoir. In
practice the only operating requirements
were occasional surveillance and the daily
replenishment of the 500 liter dewar.
Finally, the boiled-off helium was
collected in a gas bag and re-cycled by the
Low Temperature Group.

As its name implies, a superconductor
is a material which exhibits zero electrical
resistance. This phenomena occurs when
material has been cooled to low
temperature, usually somewhere in the
region of the boiling point of helium.
When a magnetic field is applied to a
superconductor a curious effect is
observed. The superconductor tries to
prevent the magnetic flux from entering
it. It does so by creating in its surface
circulating “super currents” which
produce a magnetic field exactly equal to
but opposite in sign to the external field.
The superconductor will not, however,
exclude an arbitrary large magnetic field.
At some point the magnetic field
overpowers the “super currents” and the
superconductor behaves more or less like
any ordinary metal or alloy. Thus we
must use many layers of material to
exclude the high fields.

The screening currents generated by a
magnetic field transverse to a long
cylinder taking the form of two long
current loops running the length of the
cylinder and on opposite sides of the
cylinder. Because of the difficulties in
manufacturing a complete cylinder of
Nb”Sn from the material available, we
took advantage of this symmetry and
made two half cylinders. This meant of
course that the plane containing th two

slits must be precisely perpendicular to
the direction of the magnetic field, so
that the two long current loops could
circulate unimpeded and exclude the
external magnetic field from the interior
of the beam tube; in the parlance of
physicists our tube has become an
equipotential surface.

This system has successfully excluded
magnetic fields in excess of 15kG and
some test samples were tested in higher
fields.

As mentioned earlier, high external
fields will penetrate the superconductor
and a magnetic field appears inside the
tube. This internal field persists when the
external field is removed and so we have
the phenomena of a magnetic field
trapped inside the tube by the super
currents. These currents have been shown
to circulate for two years if the
superconductor is kept cold, thus creating
a permanent D.C. magnet.

It has been suggested that these
“perma-cold” magnets could replace the
standard beam magnets used around
accelerators.

This reverse application of the
superconducting tube, where the super
currents generate a strong magnetic field
in a localized region, may sound like a
rather complex system to replace ordinary
magnets, but it is not inconceivable that
such a system would find application
where space limitations or special
geometries are required.

For those who wish to see it, the
experiment presently stands in the Group
E experimental area, Building 109.

Wailted-
Spires I Users

An improved, expanded version of the
SPIRES I on-line information retrieval
system is now available on SLAC’s IBM
360/91 computer. Anyone who has a
WYLBUR account can easily make use of
SPIRES I at any time during WYLBUR
hours. Instruction sheets are available
from L. Addis or R. Gex, SLAC library,
x2411. (By the way, throw away your
old SPIRES I guides, they don’t work any
more!)

The current SPIRES I high-energy
physics preprint “data base” contains
more than 16,000 document entries
including all the experimental and
theoretical preprints received in the
SLAC library since March 1968 and all

2 O?2 SLAC documents including technical
notes. It is updated weekly with “next
week’s” preprints and may be searched
on-line using combinations of title words,
authors, report numbers, dates and
citations. The citation search enables a
searcher to locate recent preprints which
have cited an earlier journal article (for
instance your own) and thus locate newer
work on the same subject ...

Improvements to the file and to the
search make SPIRES I more useful than
ever. Not only can any searcher invoke
the system at any time from his or her
own account, but any SPIRES I user can
now “save” search results in a personal
WYLBUR file for later listing or
manipulation, and it is possible to choose
a personal format for listing, either
on-line or off-line. The preprint data base
now contains the journal references for
published preprints dated 1970 or later
(earlier ones are being worked on too).

A special separate SPIRES I data base
was recently created containing
information about currently active
experimental proposals at the large
accelerator laboratories. It is searchable
on a variety of topics including beam,
reaction and technique, in addition to the
standard title, author, and date searches.

Sea Otter Display
Staring today and continuing for at

least one month, unique color
enlargements of sea otters securing food
underwater will be on display in the
lobby of the SLAC Auditorium. This
display is loaned to SLAC through
courtesy of
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by Charles Oxley
LASS is a name assigned by Group B’s

David Leith to his Scottish “sweetheart,”
the Large Aperture Solenoid
Spectrometer. The project is just now
beginning the construction stage, and is
expected to be physically completed by
the end of 1972. After a shakedown of
the equipment and associated computer
software, it will be ready for physics
experiments by SLAC and user’s groups
in 1974. The new and unique idea of the
solenoid incorporated in LASS was the
product of a critical study of
magnetic-spark spectrometers conducted
by Medansky, of John’s Hopkins, Luste
and Leith, of SLAG. Other large magnet
spark chamber arrays along more
conventional lines are being built at
Brookhaven and Cern.

How do you make a system that is as
universally useable as a bubble chamber
but operates at much higher rates and
whose output is digital?

In a bubble chamber (for example the
82” SLAC instrument) incoming particles
interact or decay in the liquid hydrogen
and then the products of the process
continue through the hydrogen in a
strong magnetic field. The ongoing fast
particles have enough length to be bent in
the magnetic field so that their high
moments may be measured. Slower
particles, which typically come out at
large angles, are easily analysed within the
side-ways extent of the liquid hydrogen.

In the LASS system there is a
hyrogen target near the entrance to the
instrument. Many arrays of wire spark
chambers are placed outside the target in
and between and beyond two regions of
strong magnetic field. The wire spark
chambers trace the paths of particles in
space, and analysis of data such as
curvature and spacial location of the
sparks ultimately give the momentum and
origin of the particle.

LASS has evolved through several
stages of spark chamber-magnet-counter
systems. At first there was a hydrogen
target in a particle beam followed by an
array of spark chambers (among the
largest in use anywhere) downstream,
then a large iron magnet followed by
more spark chamber grids and then a
large Cerenkov counter. This system was
very productive, but it lost the slower
particles coming out sideways. In LASS
the target is placed inside a new
superconducting magnet, which in turn is
placed upstream from the old
counter-magnet system, which, in a
modified form, will be relocated in a new
building.

The illustration shows a perspective
view of the LASS system. At the left are
the four separate rings of the
superconducting magnet. Electric current
travels around each of these rings,
producing a magnetic field which is
generally along the beam axis, The field is
two meters in diameter and three meters
long overall, The superconducting coils
are made from copper in which
superconducting niobium filaments are
embedded. The coils are operated at
liquid helium temperatures, The field
produced is 25 kilogauss, and of excellent
uniformity throughout the used region.
The excellent uniformity and high field
are attributable to careful design by John
Alcorn. The magnet coil has been
separated into four rings to allow easy
access for insertion of a flat package of
wire spark chambers and counters, The
hydrogen target is four centimeters by four
centimeters by fifty centimeters long and
Is placed in the front of the
S U p er C onducing solenoid, Outside the
target, and within the superconducting
magnet, many counter cylinders will be
placed. These will include multiwire
proportional counters and capacitative
readout wire spark chambers. These
chambers are in the process of design and
development.

LIQUID HELIUM
HEADER TANK

HYDROGEN
TARGET

Referring back to the diagram,
downstream, beyond the superconducting
rings; are arrays of wire spark chambers,
following magnet. First consider a very
This entire system is alreay in existence.
At the exit end of the magnet are
magnetostrietive readout wire spark
chambers, and then a large Cerenkov
counter for particle identification,

Let us trace two particles from the
hydrogen target through the solenoid and
following magnet. First consider in very
high momentum particle with small
sideways momentum originating in the
hydrogen target. The magnetic field of
the solenoid is nearly on axis and thus
along the particle direction. To the extent
that this is true the field does not affect
it. Such a particle then continues into the
array of spark chambers before the
second magnet, where its position and
direction are initially recorded and into
the second magnet where it will be bent
because the field is vertical and
perpendicular to the particle velocity.
After the particle leaves the magnetic
field it will be going in a new direction
which will be recorded by the wire spark
chambers and made available in digital
form for analysis.

Just for example, take another slower
particle leaving the target at a forty-five
degree angle. The component of its
motion which is along the solenoid field
will be anaffected but it will be bent, if
the field is high enough for its
momentum, into a circle in the plane
perpendicular to the field axis. It will
therefore describe a helical or cork-screw
motion through the field, leaving a trace in
the spark chambers and proportional
counters inside the superconducting
magnet. It will then leave the magnet
probably quite a distance from the beam
axis and perhaps recorded on the spark
chambers before the second conventional
magnet, but because of its low
momentum and direction will be lost
from the final counter system following
the magnet, These are extreme examples.

Using many examples of interesting
processes, the placement and size of
magnets and counters has been optimized
within the available budget.

The electrical data from spark
chambers, scintillation counters, and
other sources, must be processed and

recorded. The present spectrometer
system has done this successfully by
on-line processing with two small
computers and recording the data from
these units on high-speed magnetic tapes
for later analysis. The LASS system
exceeds the capability of the recording
system (data rates will go up by two or
three times) so it will be supplemented or
replaced. It is hoped that a LASS event
can be processed in 1/10 second. For the
more probable events in strong
interactions, it is anticipated that up to
one hundred million events could be
recorded in a year.

The main task of the computation
system is to reconstruct the particle
tracks into meaningful physical
quantities, such as the four momentum.
Although it is possible to preselect types
of events and thus reduce considerably
the data, the LASS system will generally
attempt to loosely trigger events so that
selected physical processes may be
studied from the same aceululated data —

as in the procedure in much bubble
chamber work,

Before the major laboratory and user’s
facility has become operational in 1974 a
new large scale computer will probably be
obtained by SLAC through general ABC
procurement. The uncertainty in the
nature of this computer has held back a
more definite separation of the functions
of small computers and the large central
computer. A LASS support group will be

SLAC Blood Bank
In order to make it more convenient

for the residents of the Palo Alto and
southern county areas to donate blood,
the Peninsula Memorial Blood Bank has
opened an auxiliary station in the
Carpenter’s Building at 3065 Middlefield
Road, Palo Alto. They will be open to
receive donations of blood every
Wednesday from 2 to 6 p.m.

Please be sure to state that your
donation is for the SLAC Blood Bank.
For health and diet prerequisites for
giving blood, see Volume 2, No, 5 ot’ the
BEAM LINE.

formed to facilitate user and laboratory
experiments,

The first experiments will be
conducted by Group B, together with
groups from Johns Hopkins and Caltech,
who have contributed to the
construction.
CONTRIBUTORS TO LASS
MAGNETS:
John Alcorn, Steve St. Lorant, Henning

Petersen, Alan Nuttall, Dan Nevius,
Bill Brunk,

OVERALL COORDINATION:
Al Kilert, David Hutchinson.
CHAMBERS:
Al Kilert, Bob Carnegie, Steve Williams,

David Ilutchinson, Michel Davier,
COMPUTER SOFTWARE:
W. Johnson, D. Buenaers, Mike Gravina,

Glen Armstrong, Bob Good,

ELECTRONICS:
Bob Friday, David Hutchinson.

Pollutions
Solution?

(Reprinted from American Ecology
Newsletter, Vol. 1, No, 1, 1972)

While Detroit and the federal
government have been quibbluig about
converti ng the internal combustion
ngine to minimise pollutior a

62-year-old English farmer seems c have
come up with a solution..,..

Harold Bate, a Devonshire chicken
farmer, claims his invention will lower
fuel, oil, spark.plug and other
miscellaneous car maintenance expenses
by a factor of ten, and pollution output
by a factor of 100.

His (‘()flS erter works by recycling
inimal droppings and sewage into
methane, an odorless, colorkss gas whict
bums more efficicntly th ‘s petrole un.
As a side-effect, then, it iy help solve
the organic waste problem.

The converter and other clements in
the’ Bate system were develuptd by tlw
farm r from odds and ends at hand as he
puttered about his 45O’y ar.old chicken
farm.

LASS Construction Underway
NEW OLD

MULTI -WIRE
PRORTIONAL
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is not enough time for that — but to
illustrate the contrasts in SLAC’s
program. On the one hand we
occasionally do some very speculative
work to search for things which may or
may not exist, but if they do exist would
change our whole view of nature. On the
other hand we make measurements,
usually very precise, which fill in gaps of
our knowledge about phenomena which
have already been cursorily explored. A
laboratory like this must balance these
two kinds of activities; the initial
exploratory, often speculative, work on
the one hand, and the generation of solid
data on the other

Much of this work would not have
been possible without the many
improvements on the accelerator which
feeds all the experiments. During the last
year operation of the accelerator has been
made more flexible, thereby increasing
the number of simultaneous experiments
we can run. The control rooms have been
changed; the first steps have been taken
to pull the two control rooms together so
operation can be concentrated in the
Main Control Center (which is the new
name we have given to what used to be
the Data Assembly Building near the
switchyard). By the middle of this year
we hope to be running the present
Oentral Control Room entirely by a
computer which will get its instructions
from another computer located in the
Main Control Center, which in turn is
responsive to the instructions from the
operators. Many ingenious innovations
have been designed and installed to make
these changes possible and which aim at
substantially increasing our ability to
support the large variety of “customers”
who wish to use SLAC.

All these achievements of the past year
have been accomplished in spite of the
fact that SLAC (together with most of
the rest of the country’s research
facilities) has suffered both from inflation
and from cutbacks by the Federal
Government in research funding. Before
taking a look at our future in the high
energy physics field, I would like to
discuss our budget and some other
financial questions.

During my talks last year I gave you a
forecast of SLAC’s prospects for the year
to come, and today I want to do the same
thing for the year now ahead of us. My
forecast for next year is more optimistic
than the forecast I made for this year
because of the budget proposed for us in
President Nixon’s message.

The question is often asked why I can
never be more definite in telling you
precisely what SLAC will be doing in a
coming year. There are two reasons for
this uncertainty — one is the very nature
of our work here, which thrives on the
uncertainty brought by new discoveries,
and the other is the time cycle of the
budget processes of the Atomic Energy
Commission within the U.S. Government.
The fiscal year of the government starts
July 1 of each year; the laboratory
submits a budge to the Atomic Energy
Commission outlining our needs
sometime in April of the preceding year,
that is, 15 months before the fiscal year
starts. In a fast-moving field like high
energy physics many things can happen
during those 1¼ years! The Atomic
Energy Commission reviews our budget
request and then transmits it to the
Office of Management and Budget, which
is the over-all budget authority within the
Administration. This office, the “0MB,”
produces the over-all Federal Budget
which is then announced in the
President’s Budget Message to the
Congress (given this year on January 24,
1972). Even that is not the final budget
for SLAC, because the Congress still has
to approve it. The Joint Committee on
Atomic Energy holds hearings, usually in
February and March, and the

March
Appropriations Committee of the House
and Senate hold still further hearings
throughout the spring and sometimes into
the summer. Final Congressional approval
is usually not given until the fall of the
year — this is several months after the
fiscal year has started. The slide (Figure
2) indicates how the budget timetable is
made up. All this means that in running
the laboratory I do not know exactly
how much money we will have for a given
year until a substantial fraction of it has
already been spent. Nevertheless, from
past history we can judge reasonably well
what actions the Congress might be
expected to take (although of course
there can be surprises). Based on this past
history, and on the reaction of the Joint
Committee on Atomic Energy to SLAC’s
work, I assume that next year’s budget
for SLAC as announced in the President’s
Budget Message will remain essentially
intact throughout the Congressional
process; however, this is only an
assumption, not a certainty.

The SLAC budget as included in the
ABC’s total program for the next fiscal
year is higher than the one for the current
year by approximately the amount
corresponding to continuing inflation..
The next slides (Figures 3, 4 and 5) show
some comparison ot the past year’s
budgets and those of the 1973 fiscal year,
which begins July 1st. From these charts
you can see that the total effort which we
can spend will be roughly the same next
year as this year, if this budget is
approved. This means that our permanent
manpower will not have to decrease much
further, at least not by an amount which
cannot be taken care of by not filling

Cont. to page 6
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communication is a problem in several
areas at SLAC. It takes multiple forms,
notably poor communication between
middle level management and employees
(lack of information, misinformation,
fear) and poor communication between
groups (“reinvention of the wheel”)
doing similar work.

It seems clear from JMC Survey results
that the Jab Mobility Committee should
not limit itself to recommending a single
program aimed at benefiting a pilot
number of minority and women
employees but should in addition propose
a spectrum of practical programs to
provide increased education and training
opportunities for all SLAC employees
and to effect a stirring of the job pool at
SLAC. Greater job mobility within SLAC
and the larger Univeity job market is
absolutely essential to provide increased
job opportunities for any significant
number of employees at any leveL Each
JMC program should be coordinated with
or integrated into present programs,
should be designed to give the greatest
possible motion with the least red tape,
and the greatest possible increase in direct
managementemployee and
group-to-group communication in the
laboratory.

Many such programs have indeed been
suggested directly or indirectly by
respondents in the JMC Survey and are
presented as recommendations in this
report.

RECOMMENDATIONS ON
EDUCATION AND TRAINING

1 It should be clearly stated to
supervisors at all levels, not just to group
leaders, that it is SLAC policy to
encourage employees to participate in
programs of education and training.
2. As many classes (short and long-term)
as possible should be offered at SLAC
during noon and after hours so that as
many employees as wish may actually
participate without having to seek their
supervisor’s permission More than one
session of a class should be offered if
possible. This is particularly important in
the case of long-term coues since the
pressure of workload may keep an
employee from successfully completing
courses during working hours, even if he
or she has permission to attend At
present, many employees would like to
take advantage of educational
opportunities which don’t directly relate
to their present jobs. Employees are also
limited in the number of hours they can
take off forjob related class.
3. The SLAC Personnel Dept. is presently
working on plans for more junior college
level courses (Foothill Extension) to be
given at SLAC. The JMC should act as an
advisory committee to Personnel to
ensure that the range of courses offered
genuinely represents the expressed needs
of the SLAC staff.
4, SLAC should continue to exert
pressure on Stanford University to open
freely its classes with credits to staff,

5, More attention should be given to the
needs of women employees when
educational and training programs are
developed. This means actual
participation by women at the planning
stages. Women from the technical,
administrative, and clerical staffs should
be included with particular attention to
representation for minority women,
6. SLAC employees who are experts in
various fields (from technical typing to
vacuum techniques) should be asked to
prepare short courses which they could
offer from time to time. This type of
course has been found in the past to be
particularly desirable in that it not only
increases employees’ knowledge about
subjects that apply directly to jobs at
SLAC but brings together persons doing
similar work from diverse areas of SLAC
and puts them in touch with a locally
available expert.

7, A quarteiiy list (created from
photoreductions of a paste-up of excerpts
from original catalogs and listings) of
various useful courses being offered in the
area should be compiled by the JMC and
published by Public Information. Such a
listing would not include
recommendations but would rather
indicate availability and directions about
who to see for further information and
counseling if needed. A column in the
BEAM LINE should regularly announce
the publication of thislist, give registration
deadlines for local colleges,
and information about all SLAC
sponsored programs. Publicity is essential
for creating an atmosphere in which
employees feel encouraged to continue
their educations.
8. Form a JMC Subcommittee on
Continuing Education and see that these
things are done.

RECOMMENDATIONS ON
JOE MOBILITY

1. It should be clearly stated to all
supervisors at all levels, not just group
leaders, that it is SLAC policy to
encourage transfer and promotion within
SLAC.
2. The JMC should review the actions
taken in filling SLAC jobs and should
actively cooperate with the Personnel
Department is seeking SLAC applicants
for all SLAC openings. While it is neither
possible nor desirable to fill every single
job opening from within, the percentage
so filled can be greatly increased if
effective search and train policies are
pursued.
3, The JMC should be prepared to
uncover and work out the various
practical details which impede transfer for
all but the very determined. (a) transferees
should somehow be guaranted a chance to
return to their old jobs or to a comparable
job if transfer doesn’t work out. (b) The
step-4 salary barrier should somehow be
overcome, (At present, employees who
have advanced beyond the step.4 level in
their pay range into the merit pay area may
be penalized in some transfer situations by
having to drop back to step-4). (c) The
problem of non-release should be
examined, (d) The complaints about the
Personnel Dept. handling of “inside”
applicants should be examined,

4, All job postings at SLAC should
include the names of supervisors and
groups, and possibly a list of job
classifications from which applicants
would be appropriate (inclusive rather
than exclusive). The JMC should review
all job descriptions for wording which
encourages rather than discourages
applicants. An experimental “job
market” might be tried in which
supervisors would personally describe
openings and answer questions at a
noon-time public meeting. Lists should be
maintained by Personnel Dept. of
employees who wish to be notified directly
of appropriate job opportunities and this
service should be amply publicized.
Stanford University job openings should
be, at least, posted and promptly.

5, At present, supervisors who encourage
employees to apply for transfer or
promotion may be doubly penalized by
not only losing an experienced worker
but by being unable to refill the job slot
under current head-count restrictions.
Some head count bonus system should be
considered in which a vacancy due to
internal job mobility can automatically
be filled if an internal applicant can be
found. Perhaps some further reward
could be found for the supervisor who
encourages transfer for a deserving
employee. (Supervisors who take a
non-punitive attitude toward transfer for
their employees are at least more likely to
learn in advance of such events and have
time to plan and train for them).
6. Provide recourse for women with job
bias problems perhaps by enlarging the

scope of the Minorities Affairs
Committee (MAC) to include women
(MAC has already established its
effectiveness and is accepted by SLAC
employees), or by including these special
job bias problems within the scope of the
JMC.
7. All JMC programs should involve
women employees in both planning and
participation. Minority women should be
represented. All JMC Subcommittees
should have women members. A technical
woman should be added to the advisory
committee for the Skills Training
program. Technician trainee slots should
be available for women and an active
program of recruitment for these
positions should be carried on at SLAC.
Advice and aid should be sought from
SLAC’s women technicians. Postings for
all skills training program and job
mobility positions should specifically
state that applications from women are
encouraged.
8. The JMC should explore the possibility
of a “JOB EXCHANGE” which would
allow experienced employees (perhaps
those who have been in their jobs two or
more years) the possibility of trading jobs
for a year or more with some other
employee doing similar work at a similar
salary. The JOB EXCHANGE might be
similar in mechanism (though not in
purpose) to a dating bureau. Interested
parties sign up, Bureau provides a list of
suitable matches (or advertises), the

SLAC Organization
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plan to share.

Opera4overs
The San Francisco Opera Association is

offering an outstanding selection of
operas on the occasion of its Golden 50th
Anniversary. The selection of music
together with the number of outstanding
artists make this upcoming season truly
exceptional by any standards. When have
we last had the opportunity to be present
at such feasts as the complete Ring des
Nibelungen, Lucia de Lammermoor, and
Norma; to name just a few! For
brochures or more information, write:
San Francisco Opera Association, Opera
House, San Francisco, 94102 (number
861-4008, ext. 201).

For opera lovers at SLAC who would
like to do some ticket-swapping (for
instance if you’ve bought a season ticket
but don’t wish to see all the operas), or
possibly exchange record, please call ext.
2351 and ask for Jerry Renner,

Back-Pack Trip
WANTED: 12 or 14 ardent SLAC back
packers or peak freaks to dust off dull
winter’s sloth and get it together one
week-end soon for a good stiff work’out
in the mountains. At this time of the year
the aroma of spring wildflowers in the
Sierra will bowl you over. And the
spectacle of the spring run’off will
undoubtedly blow your mind completely.
We’ll take everything we need with us in
our packs; food, warm clothing, cooking
utensils, So let’s do it then. Either the last
weekend in May or the first weekend in
June. For more detailed information call
Patrick Colgan at Ext. 2552.

......• .......••••••••••••,•

individuals work out the details






