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Summer Programs Ripple Through Lives

These students and teachers represent only a portion of the over 350
participants working in 17 BNL departments through Brookhaven’s
summer educational programs this year. They came from schools and
universities all over the United States, and some from other countries.
Many will find, as others have, that their experiences at BNLL will have
aripple effect — impacting not only their lives, but also those of people
they will work with and teach in the future. This edition of the Brook-
haven Bulletin spotlights how educational programs at BNL have

affected the lives of past participants, and how current programs are
linked to the futures of participants, the Laboratory and the community.
Most of BNL’s educational programs and opportunities are managed by
the Office of Educational Programs (OEP), and there are many more
that could not be covered in this edition. However, full information
about all of the programs is contained in the publication BNL 52216,
Educational Programs at Brookhaven National Laboratory, available
through OEP in the Science Education Center, Bldg. 438.

TRAC Teacher Helps Uncover Groundwater's Secrets

A window into the earth: Janakiram Naidu (left),

How do we protect our groundwater? It’s a hard question
to answer because we cannot see how water acts under-
ground and do not know exactly how pollution or pumping
it from the ground affects the system. We couldn’t visualize
it, that is, until now.

Andrew Leonard, a teacher in the U.S. Department of
Energy’s Teacher Research Associate (TRAC) Program at
BNL this summer, with the help of BNL staff members, has
built a simple model that actually allows them to see how
water moves through the ground.

What they have found is very surprising — water moves
through the ground in a linear fashion, said Janakiram
Naidu, an ecologist in the Environmental Monitoring Group
of the Safety and Environmental Protection (SEP) Division
who is Leonard’s advisor.

“We now realize that the ground itself is saturated with
water, and that the water is in pores in between the grains
of sand,” Naidu said. “It moves in a linear pattern under-
ground and can go long distances. That’s why you can get
contamination of a well from a source, such as a landfill,

oy

Teachers in the National Teacher
Enhancement Program launch a
balloon carrying a temperature
measuring device to study how
temperature changes with alti-
tude. The experiment also re-
quired that they calculate height

Frank Stepnoski (top right) and Andrew Leonard

demonstrate their groundwater
model. The dark line Leonard is
pointing to is dyed water moving
linearly through the sand from
the injection well (left) toward a
well being pumped (right).

— Photos in this issue by Roger Stoutenburgh

Sambamurti Lecture
Spinning Protons,
Siberian Snakes

Thomas Roser, a physicist in
the Alternating Gradient Synchro-
tron (AGS) Department, will de-
liver the third annual Sambamurti
Memorial Lecture on August 9.

The lecture, titled “Spinning
Protons and Siberian Snakes,” will
be held at 11 a.m. in the seminar
room of the Physics Department,
Bldg. 510. (Note location change
from the previously announced
Science Education Center Audi-
torium.)  (continued on page 2)

that is many miles away.”

(continued on page 4)  and distance traveled by the bal-

loon, and the wind’s direction and

It’s a Small BNL World

Sonya Brown (left), a student
in the BNL Summer Student Pro-
gram, was running in the Advil
Mini-Marathon, a 10 K women’s
race on June 4, when, during the
last two miles, she noticed other
women walking to the finish line.

“Come on! Come on! Let’s go!
Run, run, run! You only have 400
more meters to go!” she encour-
aged them — and one woman in
particular.

That woman started to run with
her, and they cheered each other
on. Finally, the woman caught

her second wind and pulled ahead of Brown. Both received medals for

finishing the race.

One month later, Brown and Jennifer Adams (right), a teacher in the
U.S. Department of Energy’s Teacher Research Associate (TRAC) pro-
gram, were both working in Brenda Laster’s laboratory in the Medical
Department and made an important discovery:

Out of about 7000 women in that race, Adams was the woman that
Brown had encouraged to keep running.

speed. The launch was a success,
down to release of the tempera-
ture measuring device and its plat-
form from the balloon, which
landed safely thanks to a para-
chute device constructed by the
teachers.

New Approach
To Science
Education

Twenty-five Long Island elemen-
tary and middle school teachers were
the first to take partin BNL’s Summer
Teacher Enhancement Program, anew
program aimed at training teachers to
treat their classes as research groups.

The program ran from June 28 to
July 18, and the teachers are now
developing ways to impart the highly
technical knowledge they acquired to
their young students. Everyone in-

(continued on page 4)

— Georgia Moore
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Sambamurti Memorial Lecture

The Sambamurti Memorial Lecture
was established in memory of Aditya
Sambamurti, a BNL assistant physi-
cist who died of cancer in March of
1992 at the age of 31.

Each year a BNL Physics Depart-
ment committee chooses an outstand-
ing young physics researcher working
in areas of Sambamurti’s interest to
give a lecture to students and staff
working at the Laboratory.

Roser obtained his Ph.D. in physics
in 1984 from ETH, the federal insti-
tute of technology in Zurich, Switzer-
land. He then took a postdoctoral posi-
tion at the University of Michigan,
where he was later an assistant pro-
fessor from 1990 to 1991. He joined
the AGS Department at BNL in 1991,
where he has worked on polarized
proton beams and targets.

He will talk about accelerating po-
larized beams at the AGS, focusing on

Note to Employees:

Attendance at lectures, meetings and other
special programs held during normal working
hours is subject to supervisory concurrence.

the recently successful tests of Sibe-
rian snakes in that facility.

Polarized beams contain protons
all spinningin the sarne direction. The
problem with using them for experi-
ments in the AGS is that they become
depolarized when they are kicked off
their vertical axis by an accumulation
of horizontal magnetic fields.

That’s where Siberian snakes come
in. They are large magnets that keep

(continued from page 1)

Thomas
Roser (fore-
ground), BNL,
and Haixin
Huang,
Indiana
University,
examine a
partial snake
in the Alter-
nating Gradi-
ent Synchro-
tron tunnel.

the protons polarized. Researchers
from BNL including Roser and others
from Indiana University and Argonne
National Laboratory have been test-
ing Siberian snakes installed in the
AGS since April of this year.

Roser will also discuss plans to ex-
tend acceleration of polarized beams to
BNL’s Relativistic Heavy Ion Collider
(RHIC) by including four Siberian
snakesinits design. — Georgia Moore

Students Help RHIC, Boost Engineering Skills

Helping out at the Relativistic Heavy Ion Collider (RHIC)
Project this summer are Kyalo Ntheketha (on ladder) and
Charlene Duncan, two of five students whose summer
research appointments at BNL are funded by the U.S.

Department of Energy’s Community College Honors Pro-

gram. Inthis program, undergraduates enrolled at several
community colleges in New York and Massachusetts gain
on-the-job experience in various areas of science, math-
ematics or science writing, depending on their interests.

Here Duncan and Ntheketha put a connector on one of
the large electrical cables that will be used to power a load
in a temporary test set-up in Bldg. 820. Supervised during
their ten-week assignment by Robert Lambiase, Head of
RHIC’s Magnet Electrical Section, the two students have
also inventoried electrical materials for RHIC’s magnets
and taken torque measurements of bolts on cable-tray
supports that wind through most of RHIC’s 3.8-kilometer
tunnel.

Next month, Duncan will start her second year at North
Shore Community Collegein Lynn, Massachusetts, and her
future plans are to enroll at Rensselaer Polytechnic Insti-
tute to earn her bachelor’s degree in industrial engineering.
She says her work at the Lab this summer showed her how
the engineering principles she learned in school are applied.
“Now I understand why we study mechanics and circuit
theory,” she said. “I've also learned a lot by asking ques-
tions. The people here are so willing to share their knowl-
edge.”

Ntheketha, who will be a second-year student at Monroe
Community College in Rochester, New York, plans to earn
a Ph.D. in engineering. On his experience at BNL, he
commented, “I liked seeing how engineers and technicians
work together on various engineering projects. I alsolearned
about cryogenics and how to apply calculus and trigonom-
etry to engineering problems.” -— Diane Greenberg

The Endless Summer

Most summer students come to BNL intending to get
practical experience in their field, then return to school.
But for some students, such as Timothy Murray, a summer
internship becomes the gateway to a full-time career oppor-
tunity.

As a computer enthusiast from North Babylon who was
a member of a state-champion high school computer skills
team, Murray had long intended to become a professional
programmer.

“Computers are one thing I can do with no problem,” he
says with the confidence of someone who hopes to pursue a
doctorate in artificial intelligence.

Last summer, he applied for an internship through the
Office of Equal Opportunity’s Science and Engineering
Opportunities Program for Minorities and Women, admin-
istered by Frances Ligon. After being accepted, he was
assigned to the Management Information Systems (MIS)
Division and began writing small programs in languages
such as Speedware and C under his adviser, Senior MIS
Programmer/Analyst Gregory Mack.

But, when the summer was over, Murray’s interest in
continuing his work at BNL was not. Through the help of
Renée Flack and the Office of Educational Program’s coop-
erative work-study program with Suffolk Community Col-
lege (SCC)in Selden, he was able to continue working while
taking classes at SCC.

Then, in June of this year, Murray found that he was in
the right place at the right time with the right skills — a
full-time programming term appointment opened up in

Timothy Murra{
MIS, and he was hired as a data services assistant.

Since then, he has taken on such tasks as maintaining
and modifying the travel and accounts-payable computer
system, and helping to develop an accounts-inquiry system
for the Relativistic Heavy Ion Collider Project.

All the while, he is taking classes at SCC, learning new
programming techniques and languages both on the job and
off, and aiming for higher academic degrees.

MIS staff members have helped him with the transition
from student to employee, Murray said. “I pretty much like
to know how to do things on my own, but when I don’t know
something, I ask the people here,” he said. “I'm still learning
from them.” — Kara Villamil

Journey From
Somalia’s Strife
To BNL Life

Coming to study in a country whose
language is wildly different from your
own is a daunting enough idea for
most students. But Medical Depart-
ment summer student Shakeeb
Hamud faced even greater challenges
when he came to the U.S. from Soma-
lia four years ago to attend college.

In 1988, his country’s civil war de-
stroyed his house and deferred his
dream of studying in America. He fled
the northern area where he grew up,
then left his family in the capital,
Mogadishu, when his father secured
the necessary papers for him to come
to the States.

Even after making it safely to
America, Hamud’s hearing impair-
ment made it necessary to learn two
new languages: English and its sign
language equivalent. Until coming to
the U.S. at age 22, Hamud had only

.

Shakeeb Hamud, a summer stu-
dent from Somalia via Gallaudet
University, examines cell cultures
in a Medical Department lab.

lip-read in the Somali tongue — his
country’s deaf community has no sign
language.

Despite all this, he has already com-
pleted two years at Gallaudet Univer-
sity, the only American university for
the hearing impaired. And this sum-
mer, he has held an internship in the
Medical Department laboratory of
Brenda Laster, helping with research
on cancer drugs and radiation.

Twoother Gallaudet students, Kevin
Harrer and Aly Lo, are also at BNL,
working with Michael Torres in the
Computing & Communications Divi-
sion on network statistical analysis.

Hamud says his BNL experience,
has changed his goals. “Before I came to
the Laboratory, I wanted to major in
physics or chemistry,” he said through
interpreter and Biology Department
teacher collaborator Teresa Huckle-
berry. “But when I came here and saw
the Lab and the different kinds of re-
search, I began thinking of changing to
biochemistry or even biology. My goal is
first to get more degrees, then go back
to help others at home.”

The Somalia to which he will some
day return has much yet to do in
recovering from violent civil struggle
and widespread famine. Hamud hopes
to help by founding an organization to
assist the hearing impaired, who cur-
rently have no such support system.

Beforereturning, he intends to work
toward a doctoral degree, perhaps at
the State University of New York a:
Stony Brook with Laster as his ad-
viser.

“I've gotten a lot of wonderful expe-
rience here,” Hamud said, adding that
living on site and interacting with
hearing American students has also
been valuable: “I've really enjoyed it!”

— Kara Villamil
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Not This Time: Putting mussels into fish cages to protect their project
from raccoons are (from left) Kate Murnane, Lawrence Lettieri, Marcia

Bero and Karen Swyler.

‘Raccoons Ate My Research’

You've heard of the classic excuse,
“The dog ate my homework.” Well
here’s a new one: “I don’t have results
because raccoons ate my research.”

That’s what happened last sum-
mer to a research team, including two
summer students, in the Safety and
Environmental Protection (SEP) Divi-
sion. Raccoons ate the freshwater
mussels they had put in the Peconic
River on site as pollution indicators.

This year, there will be no excuses
unless the raccoons organize a com-
mando mission into the fish cages that
now enclose the mussels and which
are submerged within an enclosed
water canal leading from BNL’s sew-
age treatment plant into the river.

“It was very frustrating,” said Karen
Swyler, one of the students who re-
turned this year to work on the project
again. “We had to do something about
this.”

Swyler, who is in BNL’s Commu-
nity Summer Science Program, will be
a freshman this fall at Alfred Univer-
sity in New York. Sheis also the daugh-
ter of Karl Swyler, Manager of BNL’s
Office of Educational Programs.

The SEP team also includes
Janakiram Naidu, an ecologist head-
ing the project, and staff members
Marcia Bero, also a master’s student
from the State University of New York
at Stony Brook; Richard Lagattolla;
Anette Meier; and Lawrence Lettieri.
Joining them this summer is Kate
Murnane, a Shoreham High School
rising senior who volunteered to help
with the project because she is inter-
ested in science as a career.

The Peconic river receives one mil-
lion gallons a day of treated water
from BNL’s sewage treatment plant
during weekdays, according to Naidu.
The research team is using mussels
for its research because they are sed-
entary and continuously filter the
water for food and oxygen. As Naidu
said, “They see the water in one spot.”

“The treated water meets required
standards,” Naidu added, “but the Lab
has gone one step ahead — we are
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looking to see if living organisms are
impacted by being in water that comes
from the Lab.”

The SEP team is monitoring water
quality with daily checks of pH, chlo-
rine content, conductivity, tempera-
ture and dissolved oxygen. They are
also checking the water and the mus-
sels for radioactivity.

The mussels project is one of the
ecological studies this team is con-
ducting for BNL’s ongoing Site Envi-
ronmental Report. They are also moni-
toring radioactivity levels of fish, other
wildlife and vegetation around the site.

— Georgia Moore

Semester at BNL Leads
To Lifetime in Medicine

When college junior Nanette
Alvarado came from Puerto Rico to
BNL’s Medical Department in 1988
for a semester of research, she had no
idea that this work would inspire her
to go tomedical school, with the goal of
becoming a radiologist.

Alvarado was a participant in the
Science and Engineering Research
Semester (SERS) for Undergraduate
Students. The SERS program en-
hances ties between universities and
national laboratories, by allowing uni-
versity students to work with scien-
tists in national laboratories in long-
range research projects, using
advanced facilities and equipment.

When Alvarado arrived at BNL from
the Inter-American University in San
German, Puerto Rico, her English was
halting, the tasks demanded of her
were exacting, difficult and unfamil-
iar, and she was far away from home
for the first time. But Brenda Laster,
aresearcherin BNL's Medical Depart-
ment who was Alvarado’s mentor, said
the young student’s will to succeed
was extremely strong.

In fact, early on in the semester,
when Alvarado asked Laster for ad-
vice on a career, she was confident
enough in Alvarado’s ability and drive
to reply, “Be a medical doctor.”

The idea seemed preposterous to
Alvarado at the time, but after a se-
mester and two subsequent periods at
BNL, she began to believe that she
could do it, according to Laster.

“The educational programs at BNL
expose students to research and let

the Lab what it gave to him.

our summer students now.”

particles, 1957.

Mathematical Sciences, 1980.

Confirmed as Director, May 1982.

Summer Program Alumnus Spotlight:
Nicholas Samios, Class of 52

Nicholas Samios’ first step — although he didn’t know it at the time
— towards becoming Director of Brookhaven National Laboratory was
to participate in BNL’s first Summer Student Program while he was a
senior at Columbia University in 1952. During
that summer, he worked at the Cosmotron and
helped refurbish the Van de Graaff generator.

“The summer program had a positive effect on
me, in the sense that I saw and did real science,
solater on, whenIwentinto the field, I did so with
my eyes open,” Samios said. “I had no illusions of
pristine white coats and test tubes. I knew that
science sometimes required long hours, drudgery
and hard work, but my experience at Brookhaven
was positive reinforcement.”

His first contact with the Lab grew into 20
years of award-winning research and 12 years so
far as Lab Director. And now he is giving back to

“The excitement for us as summer students was that we worked in the
lab and sat in on seminars and lectures,” Samios said. “We got the full
flavor of what science was about, and that’s what we're trying to do with

The Summer Student Program is the largest and oldest of BNL’s
student programs. This year, 62 students from 50 colleges and universi-
ties are working in 14 departments and divisions.

Samios’ career path to success has included the following:

* Participated in BNL Summer Student Program, 1952.
* Gathered data at BNL for dissertation on associated production of strange

Earned Ph.D. in Physics, Columbia University, 1957.

Was Instructor, Physics Department, Columbia University, 1957.

Joined BNL Physics Department, 1959.

Led Bubble Chamber Group in discovery of the Omega-minus particle, 1964.
Served as Group leader, Nuclear Interactions Group, 1965.

Became Chairman, Physics Department, 1975.

Led Bubble Chamber Group in discovery of charmed baryon, 1975.
Received the E.O. Lawrence Memorial Award from the U.S. Department of
Energy and the New York Academy of Sciences Award in Physical and

Became Deputy Director for High Energy and Nuclear Physics, 1981.
Named Acting Director, January 1982.

As Laboratory Director, has overseen expansion of the National Synchrotron
Light Source, the establishment of the Center for Accelerator Physics and
construction of the Relativistic Heavy Ion Collider.

¢ Received Associated Universities, Inc., Distinguished Scientist Award, 1992.
¢ Shared American Physical Society’s 1993 W.K.H. Panofsky Prize for out-
standing achievements in experimental particle physics.

— Georgia Moore

them know just where they might be
headed,” Laster said. “Learning tech-
niques and skills opens up the mind to
a lot more science. Students who have
gone back to their schools after work-
ing at BNL have told me that their
approach to science is very different,
thatscienceis very concrete for them.”

Alvarado had worked in both the
neutron capture therapy and the pho-
ton-activation therapy programs in
BNL, two promising experimental
projects exploring the use of chemi-
cals and radiation to treat brain tu-
mors. These experiments inspired
Alvarado so much that she decided
she wanted to be a radiologist.

She enrolled in medical school, and,
to pay for tuition, joined the U.S. Army.

BNL's Brenda Laster (right) pre-
sents a medical diploma to former
BNL student Nanette Alvarado
upon her graduation from the
University of Medicine of Ponce,
Puerto Rico.

She will pay back her debt to the Army
after her medical residency by con-
tributing five years of service.

While in medical school, she keptin
touch with Laster, even sending Laster
a course catalog and asking which
courses she should take.

Last September, Alvarado returned
to BNL for one month to fulfill a re-
search elective requirement. During
that project, she gathered the first
evidence that a new drug, an indium-
labeled porphyrin, is able to penetrate
a rat brain tumor, Laster said.

Alvarado became not only the first
medical school graduate in her family,
but also the first college graduate. On
May 21, Alvarado ascended the stage
of the University of Medicine of Ponce,
Puerto Rico, to accept her Doctor of
Medicine degree. And there to present
it to her, at her request and with the
concurrence of the University, was
BNL’s Brenda Laster.

“It was so exciting because she had
worked so hard to do this,” Laster
said. “I was so proud.”

Alvarado is now working as an in-
tern for Damas Hospital in Ponce,
Puerto Rico, and is looking for a radia-
tion-related residency for the summer
of ’95. — Diane Greenberg

Guide the
Insider’s Guide

The definitive guidebook for
BNL visitors, An Insider’s Guide
to Student [ Visitor Life at BNL, is
open to suggestions. If you spent
part of the summer at a hot spot
not mentioned in the guide, or
found yourself wishing the book

. had told you more about any as-

s pect of visitor life — or if you
never got a copy of the guide , call
Kara Villamil — Public Affairs
Office, Ext. 5658, or e-mail to
karav@bnlcl6.bnl.gov.
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Yesterday marked the end of two intense weeks at the National Syn-

Students Say ‘Science’ With a Smile

chrotron Light Source (NSLS) for the students who were involved in the
ninth annual High School Honors Research Program, which is spon-
sored by the U.S. Department of Energy. The 59 students— who hailed
from the 50 states, the District of Columbia, Puerto Rico and seven other
countries —had been selected based on their academic achievement to
perform research in various disciplines at NSLS beam lines, in hopes of
interesting them in pursuing careers in science or engineering. The
students were apprenticed to researchers from BNL’s Chemistry and
Department of Applied Science, as well as NSLS staff.

‘Fiscal Twins’ Are Double
Blessing to Fiscal Division

Tamika and Tonya Langhorn are
quiet young women, but they don’t go
unnoticed around the Lab. They are
identical twins both working for the
summer in the Fiscal Division as part
of the Science and Engineering Op-
portunities Program for Minorities and
Women.

“I think the program is good be-
cause we get experience.in our field,”
said Tamika, speaking for herself and
her sister.

The “fiscal twins” are from
Riverhead and are the daughters of
Albert Langhorn, a material handler
in BNL’s Supply & Materiel Division.

They are both college students
working toward accounting degrees
and are spending the summer at BNL
gaining experience in that field. They
have completed one year of study at
Suffolk Community College, but will
transfer to Morgan State University
in Baltimore, Maryland, this fall to
finish their degrees.

“These are two of the most consci-
entious students with whom I have
worked — well groomed, well man-
nered and polite,” said April Donegain,
the Administrative Assistant in Fis-

Groundwater (cont’d)

So far, by tracking water colored
with food dyes through a “slice” of
earth in the upright, Plexiglass model,
they have gathered information on
direction of water flow, the time it
takes to move through different mate-
rials and the effects of pumping water
from the system.

“The dyes can represent a pollutant
in the system, such as a toxic spill,”
Leonard said. “With the model, we
have found that the danger is that
pollutants enter the water table and
groundwater and can travel long dis-
tances, so we have to be very careful
not to pollute the environment.”

They also found that pumping wa-
ter at a well in one part of the system
can result in changing the course of
polluted waters directly into that well.

A science teacher at Udall Middle
School in West Islip, Leonard began
working with Naidu last summer to
build the modeling apparatus. Frank
Stepnoski, a technical associate in SEP,
helped build the model, which 1s at-
tached to a water pumping system
and contains ports for water input and
upright pipes to model wells. It mea-
sures 0.91 meterslong, 45.72 centime-
ters (cm) high and 3.81 cm deep.

Scoop of the Week

Three Scoops
are awarded this
week — to Renée

Flack, Brenda
Laster and Jan
Naidu—whogave of
Bulletin summer the

intern Georgia Week
Moore leads for

some of the stories

published in this Summer Student
Special Edition, for which Moore
served as managing editor.

During the summer, if the Bulletin
publishes a story based on your idea,
then you may win a Scoop of the Week:
an official certificate, to redeem at the
Cafeteria for a free frozen dessert of
your choice, compliments of Service
America Corporation.

So next summer, if you wish your
students to be featured in this edition
of the Bulletin, just inform us. To
enter the contest, this year or next,
contact the Brookhaven Bulletin, Bldg.
134, or call Ext. 5053.

This summer, Leonard and Naidu
have been testing and improving a
model of the earth found beneath BNL
and much of Long Island. The top
layers of the system are composed of
sand of different grain sizes, the next
is clay and the bottom layer is gravel.

“We are finding out a tremendous
amount of information by modeling
this system,” Leonard said. “We’re very
excited about this model because it
does different things every time we
runit—justaseveryrainevent, every
toxic spill acts differently.”

They have demonstrated how a
natural, or artesian well, can be
formed. Water has great difficulty trav-
eling through clay, so, if it hits a clay
layer and has nowhere else to go, the
pressure causes it to rise to the sur-
face, either feeding existing lakes or
streams or forming an artesian well.

“This model will not only be used as
aresearch and diagnostic tool here at
Brookhaven, but also in the classroom
in a variety of subject areas — earth
and environmental sciences, coastal
zone management courses and in
teaching kids about a career in sci-
ence,” Leonard said. He will be using
the model in his 7th, 8th and 10th
grade science classes this year.

“Showing students this type of thing
makes them very interested in science,”
he said. “It makes a big difference.”

The project and its results will be
included in BNL’s 1994 Site Environ-
mental Report. Leonard has pursued
this project with the support of Karl
Swyler, Manager of BNL’s Office of
Educational Programs, and Bob Casey,
Head of SEP, and hopes to come back
next year to continue the work.

— Georgia Moore

cal. “Most of all, they are excellent
workers. I explain something to them
once, and they grasp it without my
having to guide them through the
whole project. Their pride is projected
through their work — the outcome is
always excellent. These young women
will succeed.”

The twins are helping the Fiscal
staff with their daily work, including
preparation of financial statements,
accounts-receivable reports and bill-
ing notices, bank reconciliations and
data entry.

“They havereally been agreathelp,”
said John Tighe, Fiscal’s Accounting
Manager. “We would be pleased ifthey

You're not seeing quadruplets, just
two sides of the twins Tonya (top)
and Tamika Langhorn.

could come back next year.”

The twins often dress alike because
they like the same things, they said.

“Sometimes it’s a bit confusing be-
cause they tend to dress alike, but
they wear necklaces with their names
on them,” Tighe said.

The twins are glad to be working
together at BNL and said they hope to
work together in the future as accoun-
tants for the same company.

— Georgia Moore

New Approach

(cont’d)

volved, from the participants to the
instructors and organizers, is eager to
see how far the ripples of this program
will travel in the lives of students
whom the participants will teach for
years to come.

“This is our office’s first real effort
to interact with elementary school
teachers at BNL,” said Karl Swyler,
Manager of BNL’s Office of Educa-
tional Programs. “I hope the program
will do two things: Empower people to
take an open-ended, problem-solving
approach to teaching science, and
stimulate more of an interaction be-
tween elementary and middle school
teachers, so they know what each other
is doing and reinforce what each other
teaches.”

The 25 teachers who came to BNL
were among several hundred partici-
pating in the program at eight U.S.
Department of Energy (DOE) facili-
ties and laboratories across the U.S.

BNL’s program was part of a na-
tional effort sponsored by the National
Science Foundation in cooperation
with DOE, and it drew on the talents of
Laboratory staff, local teachers and
outside educators as instructors.

“Guaranteed my students will
greatly benefit from my experience
and the new science knowledge I ac-
quired here at BNL,” wrote Barbara
Gentile, a 6th grade teacher at
Westhampton Beach Middle School,
in the journal all of the teachers were
asked to keep of their experiences.

“My enthusiasm will certainly propel
and excite my students in September
and from there on in.”

The teachers attended lectures and
seminars in physical science and then
visited BNL labs to study applications
of the lecture material. They were
then asked to apply this knowledge
through lab exercises and develop-
ment and use of hardware.

Among other subjects, theylearned
about rain gauges, light-pipe detector
optics, greenhouse gases and global
temperature, electromagnetism and
accelerator magnets, and radar. They
took part in a start-up of the Brook-
haven Medical Research Reactor and
successfully prepared and launched a
balloon to perform an airborne mea-
surement mission.

Under Peter Takacs, a physicist in
the Instrumentation Division, they
polished mirrors for the National Syn-
chrotron Light Source to help over-
come optical problems caused by rough
surfaces. Takacs will usethe data they
collected on smoothness versus time
polished to test models that predict
mirror surface quality, and he will
include the data in a journal article he
plans to write on the subject.

Their biggest challenge, however,
wastodevelop ways to bring this highly
technical knowledge back to their
classrooms. Using what they learned
at BNL, they wrote “follow-on” propos-
als describing science and technology
activities in which they can take a
research or engineering team approach
to learning with their stud