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25 Years of AGS Research
Starring: vus CPy 0y J/7y and A

The Alternating Gradient Synchro-
tron (AGS) is 25 years old, but its age
is not the primary reason for celebra-
tion. Its age isimportant only in light
of the contributions the AGS has made
to high energy physics.

Laurence Trueman, theoretical
physicist in the Physics Department,
says, “The AGS has made many
important contributions to high en-
ergy physics. For example, many new
particles and ‘resonances’ have been
discovered there. Among all those
accomplishments, however, a few
stand out as stellar things.”

Derek Lowenstein, chairman of the
Alternating Gradient Synchrotron
Department, names five AGS discov-
eries as the stars: the muon-neutrino
(v,), the Omega-minus particle (Q),
CP violation, the J/psi (J/y) particle,
andthecharmed baryon (A¢). Lowen-
stein’s criteria for choosing these five
isthat “these discoveries have made a
major difference in our thinking about
physics.”

“This is why it was such great fun
—because it was very pioneering, so
significant, and, because of the very
small signal to noise, a hard experi-
ment by a very talented though small
assemblage. And it was successful.”

— Gordon Danby

1962, on Columbia/BNL team that
discovered the muon-neutrino.

1985, senior physicist in the AGS
Department.

Less than two years after the AGS
first reached its design energy of 30
GeV, the discovery of the muon-
neutrino was announced in July 1962
by a Columbia/BNL collaboration led
by Melvin Schwartz, Leon Lederman
and John Steinberger, then of
Columbia, and which included BNL’s
Gordon Danby.

Neutrinos are associated with the
weak interaction, the force responsi-
ble for radioactivity and nuclear

decay. Until the discovery atthe AGS,
only one neutrino was known, and it
was part of the “first family”’ of four
fundamental particles, the others
being the up and down quarks and the
electron.

A fundamental, or elementary, par-
ticle is not made up of other particles.
Today, quarks, which are always held
together in pairs or triplets by the
strong interaction, are believed to be
fundamental particles, as are the
members of the lepton family (elec-
trons, muons, neutrinos, etc.), which
do not feel the strong interaction.

With earlier discoveries by others of
the muon and the strange quark, evi-
dence had begun to mount for a second
family of four fundamental particles.
The muon-neutrino accounted for the
third member of this family.

Says Trueman, “This established
the existence of different particle fam-
ilies, although it wasn’t completely
recognized until later. It also estab-
lished a conservation law of the quan-
tum numbers, like electric charges of
electrons and muons, as opposed to
justthe overall conservation of lepton
number which existed before. Whether
or not this law is exact is still uncer-
tain, and experiments are going on at
the AGS now to test it more precisely.”

“Wedidn’t know it would be there, but
we were able to look at these decays
much more sensitively than others
before us. And we were lucky in the
sense that, there it was.”
— James H. Christenson

1963, graduate studentonteamthat
discovered CP violation.

1985, professor of physics at New
York University and member of AGS
experiment 789.

In late October 1963, an experimen-
tal team at the AGS, which included
physics professors James Cronin,
University of Chicago, and Val Fitch,
Princeton; James Christenson, a

A Party for the AGS

BROOKHAVEN, L.1, July29 — Six years
of effort were proved in one second here at
4:13p.m. today as a gigantic atom smasher
— newest and most powerful in the world
— brought a four-foot-long, pencil-sized
beam of atom particles 150,000 miles in
that time.

With these words, Robert C. Toth,
writing in the New York Herald Trib-
une of Saturday, July 30, 1960, chro-
nicled the occasion on which BNL’s
Alternating Gradient Synchrotron
(AGS) first reached its design energy
of 30 billion electron volts. The Trib-
une is now long gone, but the AGS is
celebrating its silver anniversary and
looking forward to a future as bright
as its past.

In celebration of these facts a 25th
anniversary party was held at the
AGSon Friday, March 22. Physicists,
technicians, researchers, operators
and others for whom the AGS is far
more than a ‘“‘facility,” gathered at
ringside to commemorate the events
*hat preceded that exciting July day.
As recounted by Derek Lowenstein,
chairman of the AGS Department,
the very first proton was injected into
the AGS from the Linac on March 17,
1960, and, by March 29, protons from
the Linac achieved 100 turns in the
AGS ring.

A distinguishing characteristic of
the AGS is alternating gradient
(strong) focusing, which has become

the guiding principle behind most
accelerators today. For his role in the
discovery of alternating gradient foc-
using, as well as in other aspects of
AGS design, Ernest Courant was
singled out for recognition at the AGS
party.

“There’s just one person here today
that we’d like to honor — Ernest
Courant — Mr. AGS,” said Lowen-
stein. “We're giving him the standard
AGS present — a backwards running
clock from the Sparrow Clock Works.”
(Paul Sparrow, an AGS operator,
began building backwards clocks
almost 20 years ago, in honor of the
AGS, in which the protons go counter-
clockwise.)

In accepting the gift, Courant said,
“l hope that time does indeed run
backwards because there’s all kinds
of things I would like to do again. It
was a tremendous year, 25 years ago,
when this whole thing began to run,
and I was just as excited as anybody
might be. It’s just too bad that so
many of the people who were involved
then are no longer here.”

Many of those people were recalled
as partygoers looked over a display of
photographs and news clippings
commemorating the historic events of
25 years ago, prepared by Ron Clip-
perton, technical supervisor at the
AGS.

Derek Lowenstein
(left) presents Ernest
Courant with a back-
wards-running clock,
symbolizing both the
direction particles go
in the AGS and the
time that has passed
since the AGS began
operations, 25 years
ago.

graduate student of Cronin’s; and
Rene Turlay from Saclay in France,
finished its measurements and were
left with what Fitch has called “a
suspicious-looking hump for which
we waited to go away.”

The hump never went away. It
represented CP violation and, for its
discovery, Cronin and Fitch received
the 1980 Nobel Prize in physics.

CP is related to the theorized sym-
metry of the universe: When all parti-
cles arereplaced by their antiparticles
(charge conjugation, or C), while all
their motions are replaced by their
mirrorimages (parity, or P), the phys-
ics should remain the same. Under
such a symmetry, neutral K mesons
could not decay into two pions. But
this team found that, two-tenths of
one percent of the time, K mesons vio-
late CPinvariance and decay into two
pions.

“This poses a fundamental problem
for theory,” Trueman acknowledges.
“How CP violation is to be incorpo-
rated into the theory is still unre-
solved. The answer will probably be
an important constraint in under-
standing what is the next level of the-
ory that we go to.

“CP violation requires that the
principle of time reversal invariance
be violated as well,” continues True-
man. “This was in contradiction to all
the known equations of motion and
made it difficult to accept the idea.
But experiments ruled out alternative
explanations, so in a fairly short time
it was accepted. Since then, many
experiments have looked for time re-
versal violation, but results were
null.” Other current experiments,
some at the AGS, try to determine
where CP violation is coming from
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and the sizes of the parameters that
define it.

Though CP violation is not yet fully
understood, Christenson notes that
“the significance of the experiment
has taken on a broader view in recent
years, because CP violation is now
seen to help explain the fact that the
universe is primarily matter, and not
antimatter.”

‘““This was a great undertaking — a
brand-new chamber, a brand-new
beam, and we were looking for some-
thing exciting. We were especially
interestedin it because of our interac-
tion with Murray Gell-Mann at the
CERN conference of 1962, where we
had produced evidence for thediscov-
ery of the E (1530), which is in the
same multiplet as the Omega-minus.”

— Nicholas Samios

1963, head of the New Group, which
found the Omega-minus.

1985, Director of Brookhaven Na-
tional Laboratory.

In December 1963, a BNL group led
by Nicholas Samios began the first
AGS experiment using the new 80-
inch bubble chamber, designed by
Ralph Shutt. By the end of January
1964, 133,000 bubble chamber photo-
graphs had been taken. In less than
two weeks, they revealed a new parti-
cle made up of three strange quarks:
the Omega-minus.

“Thediscovery of the Omega-minus
was a capstone of the SU(3) theory,”
says Trueman. One aspect of that
theory is the existence of groups of
particles (multiplets) with similar
properties. In one group of ten, the
first nine particles are very unstable
and decay quickly into lighter parti-
cles. But, says Trueman, “The pat-
terns theorists were seeing predicted

(Continued on page 2)
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Well-wishers crowd the AGS experimental floor at the party celebrating
the accelerator’s 25th anniversary.
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Rapid Access
To Nuclear Data

The National Nuclear Data Center
(NNDC)in the Nuclear Energy Depart-
ment has an on-line computer system
accessing nuclear data derived from
its various data bases. The data con-
sist of nuclear level, radiation and
other selected properties of interest to
both basic and applied research scien-
tists. Also available on-line is the
index to the bibliography on nuclear
structure data published three times a
year; the computer data base is up-
dated weekly. The information can be
retrieved on the basis of selection
criteria supplied interactively by the
user.

The data retrieval system is being
offered to BNL users and can be
accessed through a terminal reserved
for such retrievals at the NNDC, Bldg.
197D, or through terminals with dial
up capability. For details, contact Jag
Tuli, Bldg. 197D, Ext. 5080 or 2901.

Service Awards

The following employees received ser-
vice awards during the month of March:

Thirty Years
William Bornstein .... Nuclear Energy
Joseph Forrest...... .. Applied Science
Robert B. Gottschalk .. .. .. Accel. Dev.
Twenty-Five Years
Antone B. Chituk,dJr.......... Medical
Ronald L. Clipperton ............ AGS
Peter T. Fallon........ Applied Science
Christian H. Harbach. . .. .. Accel. Dev.
Walter L.Hensel ................. AGS
Russell F. Lowell ................ AGS
Kenneth E. Robins......... Accel. Dev.

Gaylord N. Wall ... Safety & Env. Prot.
Twenty Years

William E. Anderson............. AGS
Kenneth R. Asselta ........... Physics
Clarence E. Barrett........ Chemistry
Charles W. Carlson ........... Physics
Horst W. Foelsche ............... AGS
Eugendohe ............. Central Shops
Robert A. Lucas......... Central Shops
Daniel P. Mahalic....... Central Shops
Frank P. Martin ........... Plant Eng.
David W. Niebuhr....... Applied Math
John T. Niemczyk ......... Plant Eng.
Gary A.Smith.................... AGS
Marguerite L. Stoeckel ......... Fiscal
Albert L. Velasco ....... Central Shops
Charles Zein,dJr.................. AGS
Ten Years
Mattie L. Brown ....Supply & Materiel
Elizabeth A. Mogavero ....... Physics
Antonino Realmuto........ S&E Svcs.
Margaret H. Thompson. ... ... Medical

Alois M. Wallner .. Safety & Env. Prot.

A Trial Run

In the summer of 1979, BNL tried
gasohol and instituted gas rationing
for government vehicles because of an
energy crunch. Gasohol was not a
success. Filters plugged up, hoses
leaked, cars and trucks refused to run.
But rationing worked. BNL gasoline
consumption decreased in excess of
20% and this amounted to a savings of
almost 40,000 gallons and $21,160 at
1979 prices.

As gasoline became more plentiful,
it also became more expensive. Pro-
posals to cease rationing gas were not
implemented because 40,000 gallons
hasrepresented about $40,000 per year
over the past several years.

Currently, BNL gas is 85¢ per gal-
lon and management has decided to
cease rationing on a trial basis, effec-
tive April 1. However, it does not
intend to lose the money saved. A
short-term increase is expected in
April due to the filling up of tanks,
instead of the usual five or ten gal-
lons, but, after that time, if consump-
tion increases without obvious cause,
rationing will be reimplemented on a
long-term basis.

African Relief

The Afro-American Culture Club
has concluded its drive for African
relief and wishes to thank all those
employees who contributed. Bruce
Penn, the Club’s special events chair-
man, advises that $2,025 was collected
at BNL and the check has been sent to
UNICEF, which is coordinating relief
supplies.

All film badges will be changed
tomorrow. Please place your badge
in its assigned rack space before
leaving work today.

Coming Up

The Panocha String Quartet will
give a concert at Berkner Hall on
Thursday, April 11, at 8:30 p.m. The
program includes works by Mozart,
Beethoven and Dvorak. Tickets are $8
for adults, $5 for students and those
over 65, and $3 for those under 18.
Tickets may be purchased at the door.

[

In their never-ending quest to produce more and more positrons, Kelvin Lynn and Mike
Carroll (lower left-hand corner, right to left) built this larger-than-life positron beam line,
which they affectionately refer to as the Annihilator. Over 16 feet high, 12 feet wide and 40
feetlong, this one-of-a-kind positron factory sits upstairs in the Physics department. Since
positrons gobackwardsin time, Lynn isusing this beam to study things before they happen.
Positrons are classified as antimatter or, in Lynn’s terminology, ‘‘doesn’t matter’’ because
he claims that positrons aren’t matter that really matters, while others claim that his
research with the Annihilator doesn’t matter. Regardless, the positron beam slowly
depletesthe matter making up the beam line. Therefore, Lynn and Carroll must rebuild this
beam line every so often. This beam has shown that antimatter will levitate in a matter
world, i.e., that positrons can overcome gravity and float in a vacuum. As a result of this
research, Lynn and Carroll have built an anti-gravity machine (not pictured), for which a
patent is currently pending. The positron beam line is currently down because all the
positrons, under threat of arrest for parity violations, formed a suicide-murder pack with

electrons and committed pair annihilation.
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General William W. Hoover, Assistant Secretary for Defense Programs, DOE, visited the
Lab on March 22 for a briefing on BNL research and a look at some of our major facilities.
Here, at the HFBR, are (from left) Lab Director Nicholas Samios; Edward Cumesty, Assist-
ant Manager for Lab Management, DOE Chicago; Associate Director Vincent O’Leary;
General Hoover; Gerald Kinne, head of the Reactor Division; (behind Kinne) Associate
Director Seymour Baron; and Deputy Director Martin Blume.

AGS (Continued)

that there should exist another parti-
cle with a strangeness of minus three
and a particular mass, which would
not decay as quickly as the others in
the group. The discovery of that parti-
cle, right where it was expected, estab-
lished the theory as being the correct
one, and this formed a solid founda-
tion for the development of the quark
theory.”

According to “The Omega Particle
Comes of Age” by Christine Sutton
(New Scientist, 9/6/84), “Now...phys-
icists can produce beams of the...Q",
and one team...has measured the sub-
tleties of the various ways in which
the particle can decay. Such observa-
tions provide vital pieces of informa-
tion in our understanding of quarks,
the supposed building blocks of the @
and other particles of matter, and of
the nuclear forces that allow the
quarks to change from one variety to
another.”

“When we first saw it, we knew some-
thing important, something new,
something exciting had happened. But
I didn’t imagine, in the beginning at
least, how big theimpact was going to
be.”

—Y.Y. Lee

1974, BNL member of team that dis-
covered the J particle.

1985, physicist at the AGS Depart-
ment.

In November 1974, an MIT/BNL
team headed by Samuel C.C. Ting of
MIT was intrigued by a peak that
dominated the data they had collected
at the AGS. The peak indicated a new
particle. Ting’s team, which included
Y.Y. Lee of BNL, called this the J par-
ticle. Meanwhile, at the SPEAR stor-
agering at SLAC, a group led by Burt
Richter, using a different technique,
had found a new particle they called
the psi. When the researchers com-
pared notes, it was obvious that they
had discovered the same particle, now
called the J/psi. Two years later, Ting
and Richter shared the 1976 Nobel
Prize in physics.

Recalling the discovery, Trueman
says, “It came as a great surprise to
find a resonance as narrow as what
Ting found. There was a flurry of
alternative explanations of what
J/psi might be, so it gave theorists a
lot of fun. But I think that, in our
hearts, we all thought it was what it
was, and the alternatives were soon
ruled out.”

The J/psi was confirmed to be a
particle composed of a charmed quark
bound to its antiquark. This finding,
then, was the first clear indication of
the existence of the charmed quark
that was hypothesized as being neces-
sary to complete the “second family”
of fundamental particles.

The significance of this finding was
summed up by Frank Close in his
article, “Quarks and Their Forces”

(New Scientist, 11/8/84): “The dis-
coveries of November 1974 and the
ensuing months led to a fundamental
step forward in our understanding of
the strong nuclear force that binds the
atomic nucleus together.[This] opened
the way to incorporating this force
with other basic forces in the so-called
grand unified theories. Moreover, it
revealed a window to a new view on
the big bang and the origin of all mat-
ter in the Universe. Theorists in the
mid-1980s now have a far rounder pic-
ture of the nature of the fundamental
particles and forces, though there are
still puzzles that remain to be solved.”

“It took less than nine months from
finding it to publishing it, and Bob
Palmer and I were especially happy
with this, in that we published itat a
timewhen peoplewere having doubts
about charm being the explanation
for the J/psi, because of the non-
observance of strange particles at
SPEAR.”

— Nicholas Samios

1975, led the Omega Group, which
found the charmed baryon.

1985, BNL Director.

Though the J/psi particle indicated
the existence of charm, Trueman ex-
plains, “It was then important to see
charm in a bare state, in which you
had a hadron [a particle composed of
quarks] which carried only one
charmed quark, rather than a charm
and an anticharm.”

In 1975, a BNL group, which in-
cluded Samios and Robert Palmer,
now Associate Director for High
Energy Physics Research, began
searching for such a hadron in neu-
trino interactions that took place
within the confines of the seven-foot
bubble chamber at the AGS. From 100
events seen during the analysis of
62,000 bubble chamber pictures, one
stood out in the spring of 1975. It
turned out to be the first charmed
baryon, a hadron made up of three
quarks, one a charmed quark. This
finding reinforced the interpretation
of the J/psi particle and, says True-
man, ‘“‘was another important step in
establishing that we had a new mem-
ber of the quark family.”

Together, these five AGS experi-
ments have left an indisputably valu-
able legacy to high energy physics
theory, and many AGS experiments
today are building on that founda-
tion. Perhaps observations of rare K
decays will shed light on the nature of
CP violation, or neutrino oscillation
experiments will answer questions
about the exact conservation of muon
or electron quantum numbers, or stu-
dies of Omega-minus production and
decay will increase our understand-
ing of quarks. But whether they yield
significant surprises or small incre-
ments of knowlege to confirm existing
theories, all are contributing to the
further understanding of high energy
physics. — Anita Cohen
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NYGC Train Trip

In addition to the regular Wednes-
day LIRR trips to New York City, the
Hospitality Committee will sponsor a
group trip to the city on Saturday,
April 6. Departure will be at 8:31.a.m.
from the Patchogue LIRR station.
Round-trip fare for adults is $6.50;
children under five years ride free.

Reserve a ticket by sending your
fare through the U.S. mail to BNL,
P.O. Box 322, Upton, New York 11973.
Please do not send cash. Checks or
money orders, payable to BNL, must
be received no later than Thursday,
April 4. Put the date of the trip, your
telephone number, and your BNL life
number on your check. Reservations
will be accepted on a first-come, first-
served basis. Your tickets will be given
to you on the train.

New Store Hours

The BERA Sales and Service Office
in Berkner Hall will now be open from
11:00 a.m. to 4:00 p.m. This change
will become effective Monday, April 1.

For quick processing service, ex-
posed film must be brought to the
Sales Office by 1:30 p.m.

Egg Hunt

The Suffolk County Farm & Educa-
tion Center’s 2nd annual Easter Egg
Hunt will take place on April 6 from
11a.m.to2p.m. Children ages 3-4 will
gather eggs beginning at 11 a.m., 5-7
year-olds will start at noon, and ages
8-9 will collect eggs at 1 p.m. Parents
will only be permitted to accompany
the youngest group on the hunt. Spe-
cially marked eggs will designate win-
ners of Easter baskets filled with good-
ies. The Farm is located in Yaphank.
Fordirections, call 924-4535, Ext. 507.

Hospitality News

The Hospitality Committee’s next
monthly get-together will be held
Tuesday, April 2, from 9:30 to 11:30
a.m. at the Brookhaven Center.

Wives of Laboratory employees and
guests are welcome. Please come and
bring the children; babysitting will be
provided free of charge. Coffee, tea
and danish will be served.

As part of this get-together, Ad-
rienne Usher, a BNL tour guide and
member of the Hospitality Commit-
tee, will conduct a tour of the Labora-
tory site and Exhibition Center. If you
are interested in taking the tour, the
bus will leave the Brookhaven Center
at 10 a.m.

Arrivals & Departures

Arrivals
Michael L. Knotek .............. NSLS
Departures

This list includes all employees who have ter-
minated from the Laboratory, including retirees:

Thomas E. Williams, Jr. ... ... Pl. Eng.

As of Wednesday morning, this is how the Danish House looked. As pictured, the stacks of
tiles are ready for Mason Ole Hauerberg to lay on rows of timber strips that sit over an
underlay of reinforced plastic foil. The window at right is that of a bedroom; the floor to
ceiling window on the left is for the living room. Over the house flutter the American and
Danish national flags, and the banner of Hosby, the Danish corporation that designed and
prefabricated the house. The five Danish housebuilders began putting the house on its
foundation on Wednesday, March 20, with Foreman Tage Steffensen and Carpenter Frank
Petersen responsible for most of the construction. The house was erected by March 22, and
the workmen are now doing the finishing.

Volleybhall

C League

W-L
Captain Midnight 34-14
Tigers 34-14
Screw Balls 32-16
Craw 16-32
Quarks 16-32
Couples 12-36

Open League

Phoenix 51-0
Odds and Sods 30-21
Half Lifes 23-28
Team 6 21-30
Rowdy Radicals 20-31
Generic 7-44

Congratulations to the Dinkers,
Semi Toughs, and UpFaGrabs in A
League; and in the B League, Chun-
gas Revenge and Fossils. Next week,
a five-game series for Semi Toughs
and UpFaGrabs, and Chungas
Revenge and Fossils.

Bowling

Red/Green League

H. Marshallrolled a 224/215/606 scratch
series, R. Larsen 221, A. Pinelli 221/213, G.
Meinken 214, J. Cochrane 203, H. Arnesen
202, J. Medaris 202.
Pink League

High games were bowled by C. Kissel
205, D. Cunningham 202, M. Reynolds 180.

BERA News

BERA Board Baskethall

Election Winners First Game
Hollywood - 63
R. Domenech 1
G. Grigg 6
R. Kowalski 2
G. Mack 11
E. Meier 18
D. Nordstrom 14
A. Richardson 11
Runaways - 59
S. Gilbert 15
T. James 23
T. Mooney 4
G. Shepherd 12
G. Smith 2
S. Woodson 3

Bernie Silverstein

Lois Marascia Second Game

Lois Marascia and Bernie Silver- Coasters - 78

"I didn't say you were & hypocondriac,

I merely said, not many
people have monogramed pills of their very own,"

stein won the 1985 BERA Board elec- K. Cosgrove 10
tion held last week. On May 1, they R. Doty 21
will replace outgoing Board members ?'lal:ll:::on 13
Sandi Lane and Jim Roesler, and join B. Allen 21
incumbents John Connelly, Mickey L. Smith 6
Haller, Ken Sutter and Ed Taylor. A. Washington 2
The Board would like to thank all M. Williams 2
those who contributed to the success Longshots - 74
of the election: the nominating com- dJ. Gaffney 8
mittee for its selection of an outstand- J. Garrison 17
ing slate of candidates, the four can- L. James 21
didates for agreeing to accept the g gzyll;?' lg
nominations, and of course, the voters L. Walcott 12

for taking the time to cast their ballots.

The Board would also like to remind
employees that Board members are
elected by you to act as your BERA
representatives. You are encouraged
to talk to them about suggestions or
complaints you may have relating to
Lab recreation activities.

Hispanic-American
Society

A meeting of the BNL Hispanic-
American Society will be held Wed-
nesday, April 3, at 11:45a.m. in Room
A of Berkner Hall. New members are
welcome.

R/C Airplane Club

The regular meeting of the R/C
Model Airplane Club will be held on
Tuesday, April 2, at noon in Room D,
Berkner Hall. Everyone is welcome.

Radio Club

The BNL Amateur Radio Club will
meet at noon, on April 3, at the club
station which is located on the second
floor of the Recreation Building. The
discussion will include radio club
communications, support of an
upcoming BNL Runners event and
other items.

Pool Shutdown

The swimming pool will be closed
for building repairs during the months
of April and May.

Holders of season tickets (valid to
May 5) will have the option of receiv-
ing a cash refund amounting to one-
quarter the value of the ticket, or have
that amount held as credit for the pur-
chase of a new season ticket when the
pool reopens.

Refunds will be distributed the first
two weeks in May. Ticket holders are
asked to call Ext. 2873 to inform the
Recreation Office of the option they
selected.

Swim Club

Since the BNL pool will be closed,
the April 4th meeting of the Swim
Club will be held at the Brookhaven
Town/Mastic YMCA pool. It will be
aninformal practice session. The order
from Ocean Pool has arrived. To pick
up your equipment, contact Barbara
Fleck, Ext. 3052. She also has extra
nose clips at 75¢ and hand paddles at
$2. For general information, call Mar-
sha Belford, Ext. 3327, or Mark Catan,
Ext. 2504.
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Cafeteria Menu
Week Ending April 5

Monday, April 1

French onion soup (cup) .65
(bowl) .85
BBQ spare ribs & 1 veg. 2.10
Boston baked cod & 1 veg. 2.10
Hot Deli — Baked ham (bread) 2.00
(roll) 2.20
Tuesday, April 2
Lentil soup (cup) .65
(bowl) .85
Pot roast of beef & 1 veg. 2.25
Sausage & peppers w/spaghetti 2.45
Hot Deli— Fresh hiim (bread) 2.00
(roll) 2.20
Wednesday, April 3
Split pea soup (cup) .65
(bowl) .85
Broiled chicken quarter & 1 veg. 2.10
Brisket of beef & 1 veg. 2.15
Hot Deli — BBQ ground pork (bread) 2.00
(roll) 2.20
Thursday, April 4
Spinach egg drop soup (cup) .65
(bowl) .85
Beef goulash & 1 veg. 2.15
Stuffed pepper & 1 veg. 2.15
Hot Deli — Boneless leg of lamb (bread) 2.15
(roll) 2.35

Special: Top your own baked potato 1.25
Friday, April 5

Shrimp bisque (cup) .65
(bowl) .85

Turbot Florentine & 1 veg. 2.10
Western-style chili on rice 2.20
Hot Deli — Fish cake Parmesan (bread) 2.05
(roll) 2.25

Classified
Advertisements

Placement Notices

The Laboratory's placement policy is to select
the best-qualified candidate for an available posi-
tion, with consideration given to candidates in the
following order of priority: (1) present employees
within the department, with preference to those
within the immediate work group; (2) present
employees within the Laboratory as a whole, and
(3) outside applicants. In keeping with the Affirma-
tive Action plan, selection decisions are made
without regard to age, race, color, religion, na-
tional origin, sex, handicap or veteran status.

Each week, the Personnel Office lists new per-
sonnel placement requisitions. The purpose of
these listings is, first, to provide open placement
information on all non-scientific staff positions;
second, to give employees an opportunity to
request consideration for themselves through
Personnel; and, finally, tor general recruiting pur-
poses. Because of the priority preference policy
stated above, each listing does not necessarily
represent an opportunity for all candidates. As a
guide to readers, the listings are grouped accord-
ing to the anticipated area of recruitment.

Except when operational needs require other-
wise, positions will remain open for one week fol-
lowing publication date.

For further information regarding a ptacement
ggting, contact the Employment Manager, Ext.

82.

LABORATORY RECRUITMENT - Opportunities
for Laboratory Employees.

2206. SECRETARIAL POSITION - Requires
excellent word processing and good communica-
tion skills. Will prepare technical reports and per-
form other clerical functions, including travel
arrangements and vouchers when group secretar-
ies need assistance. Department of Nuciear
Energy.

OPEN RECRUITMENT - Opportunities for Labor-
atory employees and outside applicants.

2207. PROJECT ENGINEER - Requires BS
degree in mechanical engineering or equivalent,
plus a minimum of five years’ experience. In addi-
tion to performing the normal range of engineer-
ing calculations, the appiicant must be able and
wiiling to make design layouts as well as drawings
when necessary. Specific knowledge relating to
mechanisms, structures, vacuum and related
hardware as well as familiarity with machine shop
and other fabrication techniques is necessary.
Physics Department.

2208. PROJECT ENGINEER - Requires BS
degree in mechanical engineering or equivalent,
plus a minimum of five years’ experience. Candi-
date must have significant analytical experience
and some hardware experience. Will be involved in
computer related analytical work, such as: heat
transfer, thermo-stress and strength, and vibration
anatysis using finite element methods. Must be
able and willing to make design layouts as well as
drawings when necessary. National Synchrotron
Light Source Department.

2209. HEALTH PHYSICS ASSOCIATE - Re-
quires an advanced degree and several years
experience in a research environment. Certifica-
tion is desirable. Will assist in the resolution of a
variety of radiation safety questions throughout
the Laboratory. Experience with accelerators is a
plus. Operational Health & Safety Section. Safety
and Environmental Protection Division.

Autos & Auto Supplies
WHEEL COVER - for Chevy, $4. Morris, Ext. 4192,

59 CHEVY IMPALA - hardtop, 283, V8, excel.
cond., runs well, many spare parts, $2,000. Joe,
Ext. 2556.

77 FORD LTD - sta. wagon, V8, good cond., all
power, a/t, cruise. Ext. 3136 or 3115,

77 CHRYSLER CORDOBA - a/c, p/b, p/s, a/t, good
cond. 588-5885.

77 CADILLAC ELDORADO - red/white, cab. top,
white leather int., 76k mi., $3,500. 924-3581.

80 PINTO - 17k mi., mint cond., $2,500. 331-4768.

TRUCK TIRES - (4) 950x15 on split rims, 5-lug, fits
Ford, Jeep, International, make offer. 281-7230. 75
NORTON - 850 Commando, mint, $2,500; '78
Yamabha, 750 Special, needs repair, $350. 281-8031.
71 DATSUN - sta. wagon, body rusty, runs well,
$475. Ext. 4168 or 286-3675.

70 FORD - dependable, $300. John, 878-0939 after
6 p.m.

80 MUSTANG - excel. cond., 53k, new brakes/
tires, am/fm stereo cassette, garaged, $3,300. Ext.
4531 or 331-3785.

84 FORD BRONCO Il - XLT, 13,000 mi., mint,
loaded, all extras, $11,500. Tony, Ext. 3194,

75 FIAT 128 - 4 spd., am/fm, good eng., (2) new
tires, needs work, $350. Ext. 3714 or 3208 after
7p.m.

77 FORD LTD Il - sta. wagon, V8, a/t, p/s, p/b, a/c,
good mech. cond., slight rust, 49k mi., $1,875. Ext.
4045 or 289-5770.

TIRES - (4) Firestone, all terrain radial tires,
225/75R15-10-15 !t., $150. 475-4270 after 6 p.m.
69 DART SWINGER - everything new, body fair,
$2,000 invested, make offer. 929-6531 after 6 p.m.
75 CHRYSLER NEWPORT - 2 dr., high mi., runs
well, asking $600 or best offer. 727-5912.

81 DATSUN 210 - 4 dr., 40k mi., a/c, stereo/ tape
deck, roof rack, mint cond., $5,500. 286-9485.

73 CHEVY PICKUP - good running cond., body
needs work, $850. Roy, Ext. 3082 or 286-8624.

77 KAWASAKI 400 - very good cond., 13k mi.,
$650. Joe, 283-5415 after 5 p.m.

65 JEEP - pickup, p/s, p/b, hydraulic snow plow,
good cond., $1,000. 732-6870.

76 VEGA - 76k mi., runs well. Mike, Ext. 3254 or
399-3473 after 5 p.m.

74 FORD TORINO - 4 dr., a/t, 105k mi., good run-
ning cond. Ext. 7743 or 286-0252 after 4 p.m.
TIRES - (4) 38.5-15, monster mudders, on chrome
spoke wheels, 5-lug, Ford, excel. cond., $600.
Glen, 924-6918 eves.

81 AMC CONCORD WAGON - 4 spd., 4 cyl,
am/fm, new brakes, clutch, exhaust, clean in/out.
286-2517.

79 CJ7 RENEGADE JEEP - excel. cond., w/many
extra access., $6,500. 286-3865.

71 DUSTER - good running cond., (4) new tires,
$250. Ext. 5168 or 588-0677.

59 CHEVY IMPALA - hdtp, 283-V8, excel. cond.,
running, many spare parts, $2,000. Joe, Ext. 2556.
79 PINTO - 4 spd., new clutch and exhaust, good
cond., orig. owner. Mike, Ext. 4605 or 281-5456
eves.

THEFT SENTRY PAGING SYSTEM - auto page,
AP/4500, new, boxed, cost over $280, sell for $210.
Ext. 2981.

71 DUSTER - running, engine needs to be replaced,
excel. for parts, $300. 654-1945.

76 MALIBU-6cyl., 3spd., a/c, good mpg, highmi.,
runs well, looks good, $850. 744-9677.

78 OLDSDELTA 88 - Royale, 4 dr., V8, a/t, p/s, p/b,
p/locks, a/c, fm/am cassette, CB, excel. cond.,
$3,000. Ext. 4305 or 286-1253.

HAINES SHOP MANUAL - for Chevy Vega, $7;
Class 2 bolt-on trir hitch w/head and 2-3/16" ball,
$65. Ed, 929-4522.

77 TOYOTA CELICA - make offer. Ron, Ext. 7696
or 289-1003 after 5:30 p.m.

CARTOP CARRIER - Sears model, $60. Ext. 4395.

80 SUZUKI 1100L - mint cond., many extras. Rich,
Ext. 4216 or 475-0330.

70 DODGE SWINGER - slant 6, a/t, new exhaust,
starter, transmission, 4 radial tires, alternator, runs
very well. Chyng, Ext. 4391, 4563 or 751-8224.

79 MAZDA GLC - 4 spd., orig. owner, excel. run-
ning cond. $2,000. 924-3066.

81 HONDA ACCORD - 4 dr, silver, sun roof, low
mileage, excel. cond. Linda, 783-8190.

79 SHASTA TRAILER - 21, fully self-contained, 30
Ib. gas cylinders, extras, excel., full awning, $5,500.
Otto, 472-0339.

71 DATSUN STATION WAGON - body rusty, runs
well, make offer. Ext. 4168 or 286-3675.

73 FORD GRAN TORINO - 2dr., sport model, p/s,
p/b, good cond., $995. 654-5585 after 6:30 p.m.
82 SUZUKI RM 125 - mint cond., hardly used, new
rings and gaskets. Paul, 289-82563.

77 TOYOTA CORONAWAGON - 5spd., new tires,
battery, orig. owner, $700. Ext. 4730 or 821-1953.
82 KAWAZAKI 440 - 900 low mi.; 75 Charger,
immac., $1,200; 69 Super Beetle body. 924-0960.
82 DATSUN 210 HATCHBACK - a/c, am/fm cas-
sette,. 5 spd., std., 30 mpg, 5,800 mi. 744-1432
before 4 p.m.

TRAVEL TRAILER - 17-1/2', sleeps 6, self-con-
ained, new tires and brakes, excel. cond., $2,800.
Artie, Ext. 2697 or 325-0743.

RIMS - full size, Buick steel mag, $20. Jim, Ext.
4167.

76 MATADOR - 2 dr. coupe, V8, good cond.,
$1,250. Ext. 4597 or 924-8213.

78 TOYOTA CORONA - fully equipped, $2,600.
Bob, Ext. 7785.

74 CHEVY NOVA - 307, needs cam shaft, bearings,
excel. for parts, rebuilt heads & recored radiator,
$100. 821-0557.

77 HONDA 550 SS MOTORCYCLE - 4 cyl., 7,800
mi., windshield, sissy bars, helmet incl., $900.
924-7087.

GOODYEAR TIRE - G78-14, w/rim, very good
cond., $25. Tony, Ext. 7772.

76 HONDA - 55 cc, 7k mi., excel. cond., custom
seat, luggage rack, $700. Ext. 4796 or 654-5285
after 6 p.m.

81 OLDS CUTLASS - like new, loaded, V8, 59,600
mi., $6,000 firm. Jean, 929-3667.

71 CHEVY IMPALA - V8, a/c, p/s, p/b, 82k mi.,

good cond., $800. Ext. 2673 or 744-8632 after
6 p.m.

Boats & Marine Supplies

27' TARTAN - auxiliary documented, cruise and
race equipped, light blue hull, white/gray top, 12
sails, atomic 4 FW cooled. Ext. 4258 or 669-9202.

19' RANKEN - 1983, all fiberglass, w/canvas top,
inboard/outboard, low hours, excel. cond., $6,800.
Marge, 665-2915 after 5.

25' TROJAN - 1969, 200 HP Chrysler, VHF depth
sounder, $6,500. 289-3316.

19' GRADY - white, 1983, 115 Evinrude, power trim
and tilt, full canvas w/85 Cox E-Z load trailer. John,
Ext. 4668 or 324-0220.

23' PUMA DEEP KEEL SLOOP - steeps 4, head
and galley, many extras, $8,500. Walter, Ext. 4605.

16’ FIBERGLASS BOAT - Ski-Barge, 1970, 40 HP
Evinrude, needs work, $350. 654-1945.

8’ SAILING DINGHIES - (1) Dyer, (1) Nor'easter,
reinforcing strakes, lifting eyes, excel. cond.,
$600/ea. Ext. 4745 or 722-4076.

17' WHALER - 50 HP Johnson, E-Z load trailer,
extras, good cond., $2,000, 475-4792 after 5 p.m.

21" GALAXY - 1983 deep V cuddy cabin, 120 HP
Volivo, 30 hrs., port-a-potty, am/fm cassette, com-
pass, depth, full swim platform, full canvas, like
new, extras, $8,900. Ext. 3589 or 281-3635.

14.2° CAPRI SAILBOAT - by Catalina, 1984, multi-
colored sails, fully rigged easy to handle trailer,
$2,500. Otto, 472-0339.

21’ VENTNOR - 1965, wood, inboard, 225 Chrysier,
good cond., $600. Rich, Ext. 4216 or 475-0330.

8 DINGHY - fiberglass, w/motor mount, good for
mooring, good cond., $100. Ext. 3466.

22' CATALINA - sloop, 1982, swing keel, many
extras, immac., $9,900. Gary, Ext. 7518 or 589-5490.

OUTBOARD MOTOR - 85 HP Evinrude, 1968,
w/control cables, elec. start, $250. John, Ext. 5152
or 281-2471.

25 LANCER - 1976, glass, 2 sails, VHF, depth,
am/fm, compass, sleeps 5, head, 7-1/2 Merc.,
valued, $12,500, asking $9.500. 273-6695.

Miscellaneous
SINK - pink, w/faucet, $15. Morris, Ext. 4192.

STEREO - Pioneer PL-12D turntable; Epoch 200
am/fm stereo receiver; Creative 11 acoustic sus-
pension bookshelf speaker system, $200 takes all
or will sell separately. 281-2002.

ALUMINUM WINDOWS - w/storms and screens
attached, (1) single, approx. 30x36, $15; (1) dou-
ble, approx. 60x50, $25; electric range, built-in
type, plus elec. hood, coppertone, $50. 744-8659.

CONVECTION TURBO OVEN - Farberware, con-
tinuous clean, good cond., $50; manual meat
grinder, $7. Yako, Ext. 2592,

SKIS - Lange boots, size 9, Look Nevada bindings,
$50. Bob, Ext. 7197 or 398-1679.

NISHIKI BICYCLE - 10spd., leaving country, good
cond., many extras, $200. John, Ext. 5515 or 744-
1793 eves.

CAMERA - Century Grafiex 2-1/4x3-1/4, w/3 film
holders, $110. Jerome, Ext. 4337 or 286-2680.

SPREADER - fertilizer/lime, $10; lawn roller, $15;
evergreen fir trees, you dig, 24" to 5', $5/ea.; 45-
yr.-old walnut china closet, $100; walnut dining
room table, $40. 878-6637.

EASEL - adjustable photo, $10; wood frame, oak,
16x20, $8; am/fm radio, portable, $7. Susan, Ext.
4267.

DISK DRIVES - Panasonic, IBM-compatible, 360k,
new, never used, $120. Ed, Ext. 4768.
REFRIGERATOR - GE, harvest gold, 13.5cu. ft., 2
dr., good cond., $75. 751 1562.

GOSSIP BENCH - good cond., has 2 shelves &
seat, $30. Peg, 289-1242.

FISHING EQUIP - fresh water, rods, reels, tackle
box, lures, nets, new & used, glass spinning, etc.
654-3781.

TABLE LAMPS - (2) $10. 727-5912.

UPRIGHT PIANO - white w/bench, good playing
cond., $175. 924-6613.

SECTIONAL - Castro, white, 2 piece, opens to
queen size bed, $190. 727-2471.

BICYCLE - 10 spd., Ross, 26" tires, like new, blue.
286-3865.

COLONIAL STEREO - excel. cond., beautiful
piece of furn., $75. Larry, Ext. 2021 or 281-7240.

PURE BRED ROOSTERS - (3) $8/ea. 924-3476
after 6 p.m.

NY PHILHARMONIC TICKETS - (2) Apr. 20, all
Handel program, orchestra seats. Virginia, Ext.
2874 or Hugh Ext. 4773.

ROTOTILLER - for 10 HP tractor, w/belts and pul-
leys, asking, $250; seed spreader, like new, tractor
mount, flex. shaft drive, 1 bu. cap., asking $55. Ed,
929-4522.

HOT WATER HEATERS - oil fired, new, energy
efficient Boch hot water tank, Beckett burner,
$520. 234-0538.

TICKETS - (4) to special family performance of
Martha Graham Dance Co., Easter, 2 p.m_, Lincoln
Center, Ext. 4771 or 286-8747.

BOOKCASE - 3-unit combination, w/sliding doors
for books, stereo and TV, walnut finish, 30" x 12" x
63", $100/ea. 924-3066.

TWIN BED - $35; (3) awings, (1) 8', (2) 43", terra
cotta, $40. Carol, 878-0885.

BICYCLES - (2) 20", girls, w/banana seats, excel.
cond. Ext. 2980 or 289-0532 after 6 p.m.
CONVERTIBLE CARRIAGE - $20; twin headboard
bed, $15. 399-4394.

MARQUISE DIAMOND RING - beautiful, high bril-
liance rating, 1 carat total, appraised, $3,125, sell
for $1,500 firm. Mary, 286-2435.

FORSYTHIA BUSHES - 3-4 ft., dug and balled,
Center Moriches, $5/ea. Chris, 878-0621.

GE REFRIGERATOR/FREEZER - 13.5 cu. ft., white,
self-defrosting ref., works well, $110. Ext. 3222 or
3755.

REFRIGERATORS - (3) used, 6', 10', 19', portable
dishwasher, good running cond., make offer.
588-4987.

FISHER CONSOLE .- b/w, TV, stereo, phono,
excel. cabinet and working cond., $75. Walt, Ext.
4100.

GE WALL OVEN - harvest gold, 220-volt, $75. Jim
Boomer, Ext. 4167.

PARAKEETS - (2) blue, healthy, 1-1/2 yrs., cage
cover, seed catcher, gravel; food, paid $80, sell for
$30. Ext. 7795 or 589-8331.

Classified Ad Policy Deadline is 4:30 p.m. Friday for publication Friday of the next week.

PVC DARKROOM SiINK - corrugated bottom, 18”,
splashboard, 72" x 24", like new, 324-7643.

TUB ENCLOSURES - (4) sets, new, $20/ea.; bath-
room sink, wall mount, good cond., $20. Dave, Ext.
3093 or 281-0062 eves.

LIVING ROOM SECTIONALS -5 pc. set, brown/b-
lack, w/complete set of printed seat covers, $325.
722-4489.

PINE FURNITURE - antique, English country,
imported, beautifully refinished, dressers, hutches,
armoires, tables, great prices. 331-9771.

CHANDELIER - elegant crystal & bronze, 6-light,
$25. Al, Ext. 2160 or 273-5574 after 4 p.m.

Car Pools

CALVERTON -rider, County Road 24, 8:30t0 5:00.
Tom, Ext. 2314.

Real Estate

Real Estate advertised for sale or rent is available
without regard for the race, color, creed or national
origin of the applicant.

For Rent

SHOREHAM - 4 bdrm. Colonial, l/r, d/r, den, {/p,
carpeting, country kit., dishwasher, washer/dryer,
2-1/2 baths, garage, excel. location, avail. April,
$1,250 pays all. 744-8659.

CORAM - Bretton Woods, new townhouse, 3
bdrms., 2-1/2 baths, all appl., in/out pool, golf,
tennis, bowling, health club, $1,100 plus util.
331-4768.

VERMONT CHALET - beautiful, large pond, 4
bdrms., 2-1/2 baths, stone f/p, hiking trails, boat-
ing, swimming, tennis, nearby canoe, lake, fishing,
theater, antiquing, horses, music festivals, rent
weekly. 757-5599.

CENTEREACH - 20 mins. from Lab, large eik,
bdrm., bathroom, |/r, private ent., 16 x32 inground
pool privileges, $550/mo. includes utilities, no
pets, non-smoker preferred. Bill, 585-2563 eves.

SHIRLEY - 2 rm. apt., w/full bath, ground floor,
walk to beach, part furn., includes util. 744-2821.

YAPHANK - 4 bdrm. house, 1-1/2 baths, I/r, d/r,
large kitchen, completely renovated, 10 min. from
Lab., avail. April 15, $800/mo. + util. 924-4872.

LAKE RONKONKOMA - cottage, 1 bdrm., I/r, din-
ing area, kitchen, 20 min. to SUNY, Smithtown, 20
min. to Lab. $475, incl. elec. & water. 588-1889.

WADING RIVER - high ranch, 3 bdrms., 2 bath, I/r,
d/r, eik, sun deck, finished basement, 2 car garage,
washer/dryer, dishwasher, one acre property, 10
min. to Lab., SWR school, avail. immed. Chyng,
Ext. 4391, 4396, 4563 or 751-8224 after 6 p.m.

CTR. MORICHES - 3-1/2 Ig. rooms, full bath,
refrigerator, carpet, own zone heat, priv. ent.,
cable, no children/pets, April 1 occupancy, 1 mo.
security, $525/mo. includes all. 878-0480 eves.

For Sale

SHIRLEY - Tangiers sect., 2 bdrms., eik, Florida
rm., assum. FHA mort., 100x180, new water soft.,
refrig., oversized detached garage, new siding,
principals only. Ext. 4211 or 399-3002 eves.

LADY LAKE, FLA.-2bdrms., 2 baths, largel/r,d/r,
w/w carp., TV rm., util. rm., encl. screened patio
w/raised flower planter, a/c, heat, ceiling fans,
auto. attic exhaust fan, 1 acre, beautiful shade
trees, garden area, lots of extras, $62,500. (904)
753-3494.

E. PATCHOGUE - S. Durkee La., large custom
Cape Cod, beautiful 1/2 acre lot, walk to beach and
marina, 4 bdrms., 1 w/kitchenette, 2 baths, study
w/fireplace, full basement, attic, garage, S. Coun-
try School Dist., $153,000. 289-9724.

CORAM - Birchwood at Bretton Woods, 3 bdrm.
condo., Dalton model, den, I/r, formal d/r, 1-1/2
baths, patio, gas heat, central a/c, like new, many
extras, 1/2 block ta Clubhouse. Ext. 7338 or 324-
7643.

Free

B&W TV - 10 yrs. old, weak tube, needs adjust-
ment. 286-3301.

CAT - male, altered, friendly, all shots. Ext. 5515 or
744-1793.

COLORTV-19", needs one tube, you pick up. Ext.
3222 or 3755.

DOG - good home needed for aftectionate female,
German short hair pointer, owner moving. Jim,
Ext. 3844 or 286-0549.

DOG - Italian greyhound, good companion, owner
in nursing home. 689-7673.

Wanted
HOUSE - Wading River, month of August; 13" rim,
5-lug. Janet, Ext. 2345 or 929-8152.

HORSEBACK RIDING LESSONS - for 16-yr.-old
girl, within 20 mi. radius of BNL. 281-2471.

CAMPBELLS SOUP LABELS -send to F. Chandier,
Bldg. T-89, for St. Mary School, E. Islip.

TIRE - (not radial) for spare, size G or F, X15.
Morris, Ext. 4192,

CHESS SET - board w/pieces, excel. cond., rea-
son. price. Tak, Ext. 2823 or 3187.

WOOD PLANES - preferably large. Bob, Ext. 7197
or 399-1679.

BUYER - approximately 500 clay flower pots, all
sizes, accum. many years. 878-6637.

GOLF CLUBS - used, w/bag for beginner. Fred,
Ext. 3259.

BOY'S BICYCLE - Ext. 4490 or 289-8724.

VENDORS - spring flea market, Sat. May 4th,
Brookhaven-Bellport area, call for info. 924-6149.

MATURE WOMAN - to care for 2 pre-school child-
ren, my home. 289-9528.

OLD WIND-UP WATCHES - and old jewelry, in
any cond. Al Campbell, Ext. 2043.

FURNISHED HOUSING - for family of (6), for 1yr
beginning mid-Aug., Commack, Smithtown, Ston
Brook, Pt. Jetferson areas, ref. avail. Jim Frank,
FTS 843-6983 or (505) 667-6983.

PROPANE TANKS - 5 or 10 Ibs. Ext. 5329 or 878-
2215 after 6 p.m.

COMPUTER EXPERT - capable of digital conver-
sion of medical data. Bradley, 694-2222.

CRIB - mattress, stroller, rocking chair, reason-
able, good cond. Peter, Ext. 3734 or Christine
732-5047.



