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Harold Furth, the Passing of a Legend

Giant of the fusion science program, he initiated the Tokamak Fusion Test
Reactor project at PPPL that went on to produce world record-setting results

ormer PPPL Director Harold P. Furth, a pioneerint

U.S. fusion program and the originator of the Toks
mak Fusion Test Reactor (TFTR) project, died Februgi
21 in Philadelphia at the age of 72.

Furth made a career of research on controlled fusig
making countless contributions to the science of fusi
plasmas and the fundamentals of plasma physics. |
provided scientific and managerial leadership to the wo
fusion program throughout his career. In the early 197
he conceived the TFTR project, the most advanced &
highest performance fusion device ever constructed in nior Resource Center, Spruce
U.S. Furth served as Director of PPPL from 1981 to 19%c Circle, Princeton, New Jer-
during which time TFTR was launched. The machine Hareld Furth at TFTR sey 08540 or Womanspace,
produced world record-setting and major scientific resulif12 Stuyvesant Avenue, Trenton, NJ 08618\ staff
before closing down in 1997. In 1999, Furth becanrébuteison page2; a complete obituary isontheweb at http:/
Professor Emeritus of Astrophysical Sciences at Princetamww.pppl.gov/news/pages/furth.html.

il University. He was active in
research at PPPL until shortly
before his death. He is sur-
vived by his wife, Christiane
A. Ludescher, of Princeton;
son, John Furth, of New York
City; and sister, Inge Steer,
of Conn. Donations may be
made to one of the following
organizations: Princeton Se-

PPPL Detection System Could Boost Antiterror Efforts

nti-terrorism efforts may get a boost from PPPL. A

team led by PPPL engineer Charlie Gentile is devel-
oping a miniature nuclear detection system to scan objects
such as cars, luggage, and vessels for specific nuclear
signatures associated with materials employed in nuclear
weapons. This system could be installed at tollbooths and
airports, as well as in police cruisers to detect unautho-
rized nuclear materials being transported.

The PPPL team of Gentile, Steve Langish, and Andy
Carpe configured off-the-shelf components — a solid-
state detector, multi-channel analyzer, hand-held com-
From left are PPPL’s Steve Langish, Charlie Gentile, and Andy Carpe  PUter, pre-amp, and amplifier — into a unique system that
with the miniature nuclear detection system. can determine various radiation energies, thus identifying

Continued on page 3




Those at PPPL Pay Tribute to Harold Furth ...

Following Furth’s death in February, staff at PPPL recalled the former Director and father of the Toka-
mak Fusion Test Reactor as a giant of fusion science and a profound thinker, as well as a wonderful
friend full of graciousness and humor. Below are some of these remembrances.

“Harold was a giant of fusion science, a person ofFurth will be remembered for key contributions to a

untiring energy and boundless optimism. He buoyed alariety of approaches to plasma containment, including
of us. Harold led the U.S. fusion program to tremendouesvitrons, mirrors, stellarators, heliacs, and pinches. His
growth in the 1970s and 1980s. Indeed, many of tmeputation as a profound thinker was already made by his
scientific accomplishments even in the 1990s are ti®63 paper on resistive tearing modes, which enabled us

result of his leadership. We will all miss him.” to see beyond the magnetohydrodynamic paradigms be-
— Rob Goldston, PPPL Director hind the then-popular approaches to magnetic confine-
ment.

“Harold was a fusion Renaissance man. He was an |nthe 1970s, atatime when the perceived scarcity and
ingenious theorist on one side. He was a master buildericalating prices of fossil fuels threatened our national
experiments and he was the architect of the magne§gcurity, more than anyone else, it was Harold who
fusion program.” articulated for the nation the very real possibilities in
—Dale Meade, PPPL Advanced Reactor Concepts Heagarnessing nuclear fusion as an alternative energy source.
. , In 1973, Furth, firm and convincing, put forth the basic
Everyone knows of Harold’s wonderiul sense OfhUMOfeas behind TFTR. Under Harold's leadership, and by
— | will always remember the day he tried to order @yaer momentum thereafter, TFTR became a trove of

Lyme ‘n Spitzer’ at Prospect. _V\_/ha_t is perhaps less Wetientific discovery that would take us with huge strides
known is Harold’s gracious spirit, his sense of humanlt)é1OSer to harnessing fusion power.

and his gentleness. Here was a man who was one of the-l-he keenness with which we at PPPL feel Harold's
preeminent fusion researchers in the world, who 0k, qe e goes far beyond the clever things that he did and
time to explaintome in great c_letall on the white board, tl?lere wit with which he putthings, although we miss all that,
function of each and every diagnostic on TFTR. He wgg,

aman who felt comfortable hol_ding my first-bornsonin 45 141d was a physicist who inspired others to be their
his arms one moment, and testifying before Congres; HEst. He inspired those around him to focus only on the
next. Harold was a truly wonderful friend and | W'"Ioftiest goals of science, only on those goals that are

always treasure his memory.” . . :
. . worthy of commanding precious attention, only those

o DOIOLeSd La_vxr/]slgn, ﬁ?sstgnt to the PPPL DIrector,g s that are the reasons, in fact, when we are all forced

who worked with Furth for nine years. to recall it, why we all entered the field in the first place.

Harold was my boss, my mentor, my e, He wak 1SMETEE Haroi caonng againt peng dered
brilliant, clever, wise, witty, fun and, on occasion, play: Y9 y 9 Y. putit,

ful. He was also one of the kindest, gentlest, and mdg?‘t to pay the bills.

gracious persons | have ever known. One of my fondesr% I g;n QOpéTg(;E:r Toetemsvi?/liﬁ:;?:r tg?tr?ci Vl\ilizsrglilnrlelz\;ed
memories is of Harold playing with my son on a hot ° P '

Saturday afternoon in 1982 in the pool at the Hy ything | wrote, | somehow always felt that | was writing

Regency in Baltimore, where the Lab was co-hosting t %rhim, atleastwhen | was writing at my best. | shall hope

. o {0 go on just like that.”
IAEA meeting. | also remember the time in 1972 when he Nathaniel Fisch, FPPL Associate Director for

came to work with a shoe box full of tinfoil stars and, . .
medals that he and his son, John, had made. He told me’?y%‘dem'c Aftairs

were going to award them to everyone who had worked sglarold was always a gentleman — courteous and
very hard to bring the ATC [Adiabatic Toroidal CompresPOlite. His visits to my office were always welcomed as
sor] on-line. | consider the day Harold hired me as h{¥S cheerfulness and wonderful sense of humor made the

secretary as one of the luckiest days of my life. | miss hifi@y S0 much more pleasant. | enjoyed working with him
— Carol Phillips, PPPL Information Officer, who &S he was so gracious in appreciating my efforts of help.

worked with Furth from 1971 to 1984. I will truly miss him.” o
— Barbara Sarfaty, PPPL Graduate Administrator
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Detection thereis, just that a particular kind of radionuclide, perhaps
atransuranic or some unauthorized nuclear material, may
be present. We can’tsay ifit'sa 1,000 curies or 200 curies,
radionuclides. It will be tuned to flag suspect signaturesir goal is to identify the radionuclide,” said Gentile.
only; normal nuclear signatures from medical isotopes The system could be configured with one, two, or
and radiography equipment would not give false podiiree heads to suit the needs of law enforcement officials.
tives. For instance, airport officials might be interested in de-

This capability to differentiate radionuclides with aecting materials such as cobalt or cesium that would be
high degree of spatial resolution in a device that is lighised in a “dirty” bomb. “Law enforcement officials
small, robust, and portable makes the PPPL applicatimould tell us what materials they might be looking for and
unique. “We made it quite small,” said Gentile, Head afie would tailor the configuration to detect those materi-
PPPL’s Tritium Systems Group. als,” said Gentile.

Its robustness makes it suitable for a tollbooth or Attollbooths orin police cruisers on the turnpike, the
bridge entrance. A similar system using a positive intrirsystem would be tuned to recognize, but not sound an
sic negative (PIN) diode as a detector was sent to Marsatlarm on radioactive material from legal uses such as
look at radionuclides in Martian soil. “That system, likenedical radioisotopes. “We are only interested in mate-

Continued from page |

ours, is physically rial found in weapons
rugged and cantake of mass destruction.
swings in environ- T e The system would dif-
mental conditions,” ferentiate between ap-

proved and unap-
proved nuclear mate-
rials in the environ-
ment,” said Gentile.
The PPPLteamis
developing a library
of specific spectra that
would be associated
2= With nuclear weap-
ons. “Right now, up

said Gentile, who
was involved in de-
veloping technol-Audible
ogy that used a PIN Alarm
diode as a tritium
detector for surface Nuclear
contamination in “gztti::f;f
PPPL’'s Tokamak

Fusion Test Reac-

tor vacuum vessel.

Red

The PPPL-con- Flashing and down the New
figured system in- Lights Jersey Turnpike, there

cludes a hand-held are probably dozens
computer that stores of vehicles legally ap-
databases of radio- proved to transport
nuclides for comparison, as well as three radiation deteuiclear materials such as medical isotopes. While a
tors or heads to cover the whole gamut of nuclear sigr@eiger counter would detect nuclear materials in the
tures. The heads can include, for example, a borenvironment, our system would detect and differentiate
trifluoride gas tube to deteceutrons; a PIN diode with a the materials, triggering an alarm only on those consid-
beryllium window to detect X-rays, including low-en-ered a risk,” said Gentile.

ergy gamma rays; and sodium iodide crystals to detect Added PPPL’s Steve Langish, “The system could be
higher energy gamma rays. programmed to look only for specific nuclear fingerprints

Radionuclides can be recognized and differentiatex spectra used for bomb making materials.”
from one another since each has a distinctive energy Italsowould be able to detect some shielded materials
signature or fingerprint. “Our detector looks at a fingeisince shielding often results in the generation of certain
print and reveals the nuclear material present,” Gentémergy X-rays. “Our software would be tuned to look for
said, adding that there are a lot of electronics that canXeay spectra associated with specific shielding configu-
configured to look at a nuclear spectrum. rations,” said Gentile.

The unit would typically be able to detect radiation He added that transuranics put out several different
(dependent on source quantity) up to about 10 feet anayergies or what he termed “very interesting spectra.” A
and would identify the type of radiation, but not thenaterial with several specific energy peaks that the detec-
guantity. “We can't tell you how much source material Continued on page 4

Miniature Nuclear Detection System
Conceptual Configuration
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Foraker Named Emergency Services Captain

PPL’'s Wes Foraker was named a captain in t \
Emergency Services Unit in January. Foraker ( '
right), who joined the Lab’s security group 22 years ag L J,

is one of three captains in the Site Protection Divisic - L
unit.

As captain of the six-person C Platoon, he handl
day-to-day operations and oversees platoon activitie

which include fire protection, emergency response, a EPT
IRE DEPT.

security coverage.

Prior to coming to PPPL, he worked for two years
Princeton University, first in the stockroom of the Biol
ogy Department and then with the campus security grot
When the Lab’s security group merged with emergen
services in the mid-1980s, Foraker expanded his duti
completing training in firefighting, emergency services
and hazardous materials handling. Presently, he a
serves as one of the Bucks County Fire Marshals.

Twenty Years of Experience the ES&H/IS [Environmental Safety & Health and Infra-
“Wes has more than 20 years of experience at tegucture Support] Department,” said PPPL Site Protec-

Laboratory and University, and | look forward to himtion Division Head John Bavlish.

making an excellent contribution to the Laboratory and Congratulations, Wes!

Detector In addition to using the technology for national
Continued f 3 defense in detecting unauthorized nuclear materials, the
ontinuec from page system may also be adapted to detect what is buried at a

nuclear waste site. Department of Energy officials in
tor is scanning for may be noteworthy. “In addition, anGermantown expressed an interest in possibly using the
neutron signal in the environment would be of considegystem at Hanford to identify untagged barrels of radio-
able interest,” said Gentile. active waste material buried long ago. The system could
Once a unitis in place, it would be up to law enforcemeasure the radiation that is emitted from the barrels to
ment officials to devise an alerting system. “For instanc@jentify what they contain. “There are many possibilities
it could be set up at a tollbooth so that when a vehiclefisr how this system could be deployed,” said Gentile.
flagged, a picture is taken of it and an e-mail alert goes to
authorities. The vehicle would then be stopped a shdXOE Support
distance beyond the tollbooth,” said Gentile. He thanked Department of Energy officals for their
The start-up cost for the whole system would besightful supportfor the project, in particular Jeff Makiel
approximately $80,000, with a $17,000 price tag for eacdnd Leif Dietrich at the DOE Princeton Area Office. “Jeff
unit, notincluding installation charges. “This is relativelysecured funding early on for us to do the development

inexpensive,” Gentile said. work on this,” noted Gentile. — By Patti Wieser
HOTLINE
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Connolly Promoted in Maintenance and Ops Group

WOrking in the depths
ofthe seagave PPPL’
Shawn Connolly just the righ
mix of skills to take on the
Manager of Maintenance an
Operations post at the Lab.

Connolly served as an er
gineering watch supervisor o}
a Navy submarine during pat
ofthe 1990s, overseeing mair
tenance, operations, and cre
evaluations. The responsibil
ties were similar to those of thg
PPPL position, in which
Connolly is required to have
familiarity with electronics,
electrical maintenance, phys
ics and mechanical testing, a
employee evaluations. “Te
years in the Navy prepared
well,” said Connolly.

After his stint with the
Navy, Connolly joined PPPL

i F‘l t

Shawn Connolly

Connolly’s primary re-
sponsibilities are staff man-
agement and scheduling
maintenance activities, both
of which require knowledge
about the duties and exper-
tise of staff from the Build-
ing Maintenance, Pipe Fit-
ters, Steam and Chiller, Gen-
eral Mechanics, Operations,
Electrical, HVAC [heating,
ventilating, and air condition-
ing], Data Systems, and Tele-
communications Groups.
The staff's work ranges from
inspecting a chamber hoist to
moving furniture and equip-
ment to investigating heat-
ing problems to maintaining
negative pressure at D-site.

“We're the stagehands of
this big play,” Connolly said,
likening the group’s work to

as a facilities engineer in May of 2000. He was promotelat of a crew on a submarine responsible for handling all
to his present position in December, reporting to Mainteperations. “We are here to support the Lab.”

nance and Operations Division Head Carl Potensky.

““The position is immense, touching
almost all aspects of PPPL’s
mission and personnel. Shawn’s
positive attitude and a willingness
to get involved helps him find
solutions to many of the challenges
he encounters. He is a great
asset to the Laboratory.”

— Carl Potensky

Connolly also deals with personnel issues within his
group and writes employee appraisals. Because of this
responsibility, as well as that of scheduling work, he often
assists staff in the field to get a better feel for what
employees do and how long a project takes to complete.

Building Better Relationships

“It helps me create a realistic schedule and | can better
understand various jobs and the challenges the employees
face. This also helps in building better relationships with
the group,” noted Connolly. While in the Navy, he at-
tended nuclear power school, was stationed on two nuclear
submarines — the U.S.S. Key West based in Hawaii and
the U.S.S. Batfish based in Connecticut— and was an
instructor on a nuclear prototype at Saratoga Springs,
New York. He also attended classes at institutions near
where he was stationed, receiving a degree in nuclear

Said Potensky, “The position is immense, touchingngineering technology from Thomas Edisonin 1998. He
almost all aspects of PPPL’s mission and personnisipresently taking courses at the New Jersey Institute of
Shawn’s positive attitude and a willingness to get ifechnology for a master’s degree.
volved helps him find solutions to many of the challenges Connolly, who is originally from New Jersey, lives
he encounters. He is a great asset to the Laboratory.Wwith his wife and two children in Roselle Pask.
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PPPL Awarded for Developing Diamond Wire Cutting

Professional Engineers’ Society of Mercer County Honors Lab During Ceremony and Banquet

At left, from left, are Bob Parsells, Erik Perry, Geoff Gettelfinger, and Keith Rule, the team that has filed for a provisional patent for the
process for using the diamond wire cutting for complex metal vessels. At right, from left, are Timothy McGough, who presented the award,
Perry, and Gettelfinger (holding plaque) at the engineering society’s banquet. The Master of Ceremony was Beth DeAngelo.

PPL has received an award for “Project of the Yeand optimized for use on hollow, stainless-steel vessels.
2002” from the Professional Engineers’ Society ofhe TFTR chamber was filled with lightweight concrete
Mercer County. The Laboratory was cited for its “Procede prevent the migration of contaminants and to provide
for Use of Diamond Wire Cutting of Complex Metalthe void space filler required by the disposal facility.
Vessels,” which was used in the disassembly of thénique disassembly fixtures, ventilation systems, and
Tokamak Fusion Test Reactor (TFTR) vacuum vessaumerous contamination barriers were specifically de-
Erik Perry, Head of the TFTR decommissioning projecsigned to accomplish the task safely.
accepted the award at the engineering society’s February PPPL’s engineering team effectively addressed all
23 dinner. challenges and developed a practical system that reduced
The Decommissioning Project developed this praworker radiation exposure, airborne emissions, and rad-
cess for use in the safe disassembly of TFTR. TFTRaste generation. In addition, PPPL has proven that this
which operated from 1983 to 1997, used deuterium andw technology is viable, cost-effective, and highly de-
tritium to fuel experiments beginning in 1993. As aresulsjrable for similar projects where segmentation of com-
the vacuum vessel was left radioactive and contaminatgléx large metal structures is required.
with tritium. In addition to the diamond wire cutting, . .
PPPL staff developed lightweight concrete filling tech- ~ ‘‘For an engineer; an enjoyable

nologies to help complete the disassembly task safely, on project often begins with the
time, and within budget.

The main components of the TFTR are the vacuum phrase, ‘it can’t be done. This
vessel; twenty 25-ton magnetic field coils, and a massive project has been fun.”’
titanium and stainless steel support structure. The vacuum — Erik Pe”,.y
vessel is a donut-shaped stainless steel vacuum chamber,
twenty-five feet across by eight feet high, and weighs 80 Perry, while accepting the honors on behalf of PPPL,
tons. thanked the Department of Energy for its support of the

Conventional technologies such as abrasive sawipgoject and PPPL staff members for their efforts in
and flame cutting were considered, but were deemddveloping the process and coordinating the project. “For
unsuitable in satisfying the requirement of minimizingn engineer, an enjoyable project often begins with the
health and environmental hazards during the disassemplyase, ‘it can’'t be done.’ This project has been fun,” said
process. The diamond wire cutting technique was adaptedrry. Congratulations, team!
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Students Take a ‘““Walk in the Shoes’’of an Engineer

The PPPL researchers who hosted the students in-

cluded Tom Brown, Bob Ellis, Charlie Gentile, Mike

group of PPPL engineers recently celebrated Néalish, Charles Kessel, Long-Poe Ku, George Labik,

tional Engineers Week by passing their skills ontdohn Parker, and Steve Raftopoulos. At left, PPPL engi-
the next generation of engineers. This “next generatiomeer Bob Ellis (left) shows Mercer County Technical
included five students from Trenton Central High Schodschool student Nancy He the electron cyclotron heating
and Mercer County Technical School, who came to tHauncher component Ellis is working on in one of the
Lab February 20 to “shadow” the engineers. The da’PPL shops. Above, PPPL Engineer Irving Zatz (third
organized by PPPL’s Alex llic and sponsored by th&om left) and PPPL physicist David Gates (second from
Professional Engineers’ Society of Mercer County, alseft) lead the group on a tour of the National Spherical
included a presentation by John DeLooper, a tour byorus Experiment Control Room. Third from right is
Irving Zatz, and lunch. Alex llic, who coordinated the students’ visit to PPPL.

PPPL Hosts Science Bowl for theTenthYear

or the tenth year, PPPL hosted the New Jersey Red

Competition of the National Science B6&WOnN February 23t
twenty-two teams from 17 high schools in New Jersey and né¢
Bucks County competed in the annual event. East Brunswick
School (in photo at right, along with PPPL Science Bowl Coc
nator James Morgan at far right and Congressman Rush HollEl
from right) placed first, followed by Governor Livingston Hi

School and West Windsor Plainsboro High School North in sejg U5 Departerent of Envepy

and third, respectively. Volunteers who helped conduct the sc NATIONAL

bowl included Bill Blanchard, Mark Boaz, Bill Davis, Michael SCIENCE

Corso, John DelLooper, Russ Feder, Virginia Finley, Eliza BO WL"

Foley, Charlie Gentile, Tom Gibney, Linda Harmon, Keith s o e e

vest, Rich Hawryluk, Dave Johnson, Diane Johnson, Brian Ju i

Igor Kaganovich, Gary Kater, Paul LaMarche, Pam Lucas,
Malsbury, Tom McGeachen, Tobin Munsat, Susan Murphy-

LaMarche, Raffi Nazikian, Carol Phillips, Andrew Post-Zwicker, Chris Ritter, Adam Rosenberg, Hans Schneider
John Schmidt, Daren Stotler, Marianne Tyrrell, Mike Viola, Patti Wieser, Regina Worthy, and Irving Zatz. The day
was coordinated by James Morgan, who said, “Academic competitions such as Science Bowl can provide tl
reinforcement and motivation in academic areas that sports competitions do for many students. Even though evs
team cannot bring home a trophy, | believe that anybody who learned something or had fun was aswinner.”
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my life?

Every minute of every day, donated blood saves lives.
Accident victims, cancer patients—someone’s child,
someone’s parent, someone’s friend.

PPPL BLOOD DRIVE

Wednesday, March 27, 2002
8:00A.m. - 1:00p.m.

PPPL FIREHOUSE

I + oLl Together,we can save a life
Red Cross
1-800-GIVE LIFE | www.redcross.org

To Sign Up Call:  Lee Tucker, RN or Charlotte Howard x3200
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