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James Clerk Maxwell Prize 
for Plasma Physics

"For pioneering contributions to the 
physics of high intensity laser 

interactions with plasmas, and to the 
development of plasma accelerators, 

free-electron lasers, gyrotrons and high 
current electron accelerators."

Phillip A. Sprangle 
Naval Research Laboratory

D r .  P h i l l i p 
Sprangle is Chief 
S c i e n t i s t  f o r 
Directed Energy 
Physics (ST) at the 
Nava l  Resea rch 
L a b o r a t o r y  a n d 
P r o f e s s o r  o f 
E l e c t r i c a l  a n d 
C o m p u t i n g 

Engineering and Physics at the University 
of Maryland. Received a Ph.D. in Applied 
Physics from Cornell University. His 
research covers a wide range of fields 
and includes the atmospheric propagation 
of high-energy lasers, laser driven 
accelerators, ultra-short pulse laser matter 
interaction and propagation, nonlinear 
optics and free electron lasers. He is a fellow 
of the OSA, APS, IEEE and DEPS. He is 
winner of the Fred E. Saalfeld Award, the 
Navy Meritorious Civilian Service Award, 
IEEE Plasma Science Award, Sigma Xi 
Pure Science Award, International Free 
Electron Laser Prize, E.O. Hulburt Science 
and Engineering Award, two Technology 
Transfer Awards, as well as the Top Navy 
Scientist and Engineer of the Year Award. 
He has published over 290 refereed 
scientific articles, presented over 250 
invited, review, and keynote lectures and 
holds 15 U.S. Patents; 2 pending.

Did you know?
Denver has 300 days of annual sunshine! 

That's right- more annual hours of sun than 
San Diego or Miami. 

John Dawson Award 
for Excellence in Plasma 

Physics Research
"For experiments and theory that explained 

the limiting edge instabilities of high 
performance tokamak plasmas, including 
the key role of peeling-ballooning modes, 
thus enabling quantitative predictions of 

the edge pressure in fusion plasmas."

Howard Wilson 
University of York

Howard Wilson 
graduated with 
a  d e g r e e  i n 
P h y s i c s  f r o m 
the University of 
Durham, UK in 
1985, and a PhD in 
theoretical particle 
p h y s i c s  f r o m 
the Universi ty 
o f  Cambr idge 
in 1988. He then 

joined UKAEA’s Culham Laboratory as 
a theoretical plasma physicist in the UK 
fusion programme, developing research 
interests spanning neoclassical tearing modes, 
peeling-ballooning modes and the linear 
mode structure of toroidal micro-instabilities 
believed to be responsible for turbulence 
in tokamaks. He also led the physics basis 
for the design of a fusion power plant and 
components test facility based on the spherical 
tokamak. In 2005 he moved to the University 
of York to take a Chair in Plasma Physics. 
He established the York Plasma Institute 
in 2012 and serves as its Director. He also 
leads the EPSRC-funded Fusion Doctoral 
Training Network, which is a collaborative 
PhD programme across magnetic and inertial 
fusion energy, involving the Universities 
of York, Durham, Liverpool, Manchester 
and Oxford together with Culham Centre 
for Fusion Energy, Rutherford Appleton 
Laboratory and AWE. He is a Fellow of the 
Institute of Physics and holds a Royal Society 
Wolfson Research Merit Award.

John R. Ferron 
General Atomics

D r.  J o h n  R . 
Ferron received 
h i s  B . S .  i n 
physics from the 
U n i v e r s i t y  o f 
Wisconsin in 1974. 
He earned his Ph.D. 
at the University 
of California, Los 
Angeles in 1982 
with a thesis based 
on  work  in  an 

axisymmetric magnetic mirror configuration. 
He was a member of the Phaedrus Tandem 
Mirror research team at the University of 
Wisconsin until 1988 when he joined the 
DIII-D tokamak group at General Atomics. 
At DIII-D, Dr. Ferron's research emphasis has 
been on high beta tokamak discharges and the 
effect of current and pressure profile shapes 
on stability and confinement. His current 
research focus is the development of steady-
state advanced tokamak discharges utilizing 
off-axis neutral beam and electron cyclotron 
current drive in plasmas with a large fraction 
of self-driven bootstrap current. Dr. Ferron 
is the leader of the group that developed the 
DIII-D plasma control system, the basis of 
control systems at several tokamaks around 
the world. Dr. Ferron is a fellow of the APS.

Philip Snyder 
General Atomics

D r .  P h i l i p 
Snyder  s tudied 
c o m p u t a t i o n a l 
physics at Yale 
U n i v e r s i t y , 
receiving his B.S. 
d e g r e e  s u m m a 
c u m  l a u d e  i n 
1993 .  He  t hen 
completed an APS 
Summer Internship 
a t  B e l l  L a b s , 

working with Greg Boebinger on numerical 
simulation of high field pulsed magnets. He 
earned his Ph.D. in Plasma Physics from 
Princeton University in 1999, supported by 
an NSF Fellowship. His dissertation research, 
advised by Greg Hammett, focused on theory 

and simulation of electromagnetic plasma 
turbulence and transport. He joined the 
General Atomics Theory and Computational 
Science Division in 1999, and became 
manager of the Turbulence and Transport 
group in 2010. His recent research has 
focused on the edge region of fusion plasmas, 
particularly the physics of the edge transport 
barrier (“pedestal”) and edge localized 
modes in tokamaks. In collaboration with 
Howard Wilson, he extended peeling-
ballooning theory to incorporate non-local 
effects, developed an efficient numerical 
implementation in the ELITE code, and 
formulated a model to predict and optimize 
the pedestal pressure. Dr. Snyder has served as 
chair of the Sherwood Executive Committee 
and the Edge Coordinating Committee, and is 
currently Principal Investigator of the Edge 
Simulation Laboratory project. He is a fellow 
of the APS (2010) and a recipient of the 
Rosenbluth Award for Fusion Theory (2004).

Thomas H. Osborne 
General Atomics

D r  O s b o r n e 
grew up in Kansas 
City, Missouri and 
received his BS 
in physics from 
the  Un ive r s i t y 
o f  M i s s i o u r i -
Rolla in 1976. He 
t h e n  a t t e n d e d 
the  Un ive r s i t y 
o f  Wi s c o n s i n -
Madison, where 

he joined the plasma physics group with 
Professor Stewart Prager as his thesis 
advisor. At the UW Dr. Osborne carried out 
experimental research on the early poloidal 
divertor tokamak Tokapole II, receiving 
his PhD in 1984 with the thesis topic of 

“Disruptive Instabilities in a Poloidal Divertor 
Tokamak.” From 1984 to present Dr. Osborne 
has been a scientist in the experimental 
group on the DIII-D tokamak at General 
Atomics in San Diego, California. His 
current research interests include the H-mode 
pedestal structure and ELMs, RMP ELM 
suppression, small ELM regimes, QH-mode 
and VH-mode. Dr. Osborne is an avid cyclist, 
skier, and sailboarder.
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Marshall N. Rosenbluth 
Outstanding Doctoral 

Thesis Award
"For experimental research that 

conclusively demonstrated effective 
stabilization of the deleterious resistive 
wall mode in a linear plasma column 

by rotating conducting shells, and 
for perceiving how error fields affect 

kink mode stability asymmetrically for 
differentially rotating walls."

Carlos Paz-Soldan 
General Atomics

C a r l o s  P a z -
Soldan received 
h i s  B . S c .  i n 
E n g i n e e r i n g 
Physics in 2007 
f r o m  Q u e e n ’s 
U n i v e r s i t y  i n 
Kingston, Ontario, 
w h e r e  h e  w a s 
awarded a Queen’s 
U n i v e r s i t y 

Chancellor’s Scholarship and a Canada 
Mil lennium Foundat ion  Nat ional 
Scholarship. During his undergraduate 
career he held summer research positions 
in neutrino physics, superconductivity, 
and plasma physics, the latter of which he 
chose to pursue in graduate school.

Carlos completed his Ph.D. in Physics 
in 2012 at the University of Wisconsin-
Madison, with his dissertation detailing 
the effects of rotating conductors on MHD 
stability in a linear plasma column. At 
Wisconsin he was advised by Dr. Cary 
Forest with theory support from Dr. Chris 
Hegna. During his graduate work he also 
received a M.Sc. in Nuclear Engineering 
and Engineering Physics, and was awarded 
graduate fellowships from the American 
Nuclear Society and the Canadian National 
Science and Engineering Research Council.

After graduation Carlos joined the 
DIII-D Program at General Atomics 
as an ORISE post-doctoral fellow. His 
present work is centered on the effects 
and control of non-axisymmetric fields in 
tokamak discharges. He is a member of the 
American Physical Society.

Mobile App
APS DPP is pleased to announce that the 

DPP 2013 mobile app for your Android 
device, Apple device, or Blackberry is 
ready for download. This useful app 
contains the scientific program which can 
be viewed by day. You'll also be able to read 
the abstracts, view the speaker index, view 
maps of the hotel, create your own personal 
session schedule, and more!

To download the app:
For Android/Apple, using your mobile 

device go to: https://crowd.cc/s/1ejO
For Blackberry and Other Devices go to 

https://crowd.cc/apsdpp13
Or, search APS DPP 13 in Google Play 

or the App Store.
For instructions on how to download 

the app, please see the flyers at the DPP 
Registration Desk or at the APS DPP 
Meeting Information Booth.

Denver’s Attractions
If you’re having trouble deciding what 

attractions will be worth your time while 
you’re visiting Denver, perhaps a call or visit 
to the Colorado Tourism Office is in order! 
Located at 1625 Broadway you can also 
visit their website www.colorado.com or call 
(303) 892-3840.

The west steps of the Colorado State 
Capitol are exactly 5,280 feet above sea level, 
and the rotunda grants you a spectacular 
panorama of some 200 mountain peaks. The 
Capitol also offers free tours on weekdays, 
though the Capitol Dome is undergoing 
construction and tours are not available 
during the renovations. 200 E Colfax Ave, 
(303) 866-2604, www.colorado.gov

Learn how to literally make money! The 
United States Mint produces 50 million coins 
a day, each one stamped with a little "D" for 
Denver. Free tours show every step in the 
process of turning a dull, blank, metal slug 
into shiny pocket change. Reservations are 
recommended. 320 W Colfax Ave, (303) 
405-4761, www.usmint.gov 

This Denver landmark reflects the 
character of two early and important 
Colorado pioneer famillies. The Byers-Evans 
House is located at 1310 Bannock Street, and 
was built in 1883. Call (303)620-4933 for 
more information.

A definite must see for art lovers, the 
Denver Art Museum is actually two 
buildings- one a fortress-like structure 
from Italian architect Gio Ponti, the other a 
structure that resembles a titanium crystal 
with peaks and shards designed by Daniel 
Libeskind. The  world's greatest collection of 
Native American Art resides in the museum, 
as well as 68,000 other art objects- including 
work form European masters, Old West 
classics and traveling exhibits. 100 W 14th 
Avenue Parkway, (720)865-5000, www.
denverartmuseum.org

Lions and tigers and bears, oh, my! The 
Denver Zoo is rated the fourth most popular 
zoo in America and includes a brand new 
addition of the Toyota Elephant Passage; 
a phenomenal 10-acre home for the Zoo's 
elephants, gibbons, rhinos and more. The 
zoo's address is 2300 Steele Street, and 
information on tickets and hours can be 
found at www.denverzoo.org or by calling 
(720)337-1400.

HEDSA Symposium on High 
Energy Density Laboratory 

Plasmas
Sunday, November 10 
7:00 p.m. - 11:00 p.m.
Governor's Square 10

The High Energy Density Science 
Association (HEDSA) will hold its annual 
symposium on the Sunday prior to the 
APS DPP annual meeting. The HEDSA 
symposium is open to all conference 
attendees.

7:00 p.m. - 7:10 p.m. Introductory remarks
7:10 p.m. - 7:40 p.m. Philip Heimann 

(SLAC) "Highlights from the LCLS MEC 
after the first year of operations".

7:40 p.m. - 8:10 p.m. Marcus Roth 
(Technische Universität Darmstadt) 

"Breaking the 100 MeV Energy threshold for 
laser driven protons and their application 
for driving an intense neutron source".

8:10 p.m. - 8:40 p.m. Patrick Knapp 
(Sandia National Laboratories) "Effects of 
Suprathermal Ions in Fusion Plasmas".

8:40 p.m.  -  9:10 p.m.  Amitava 
Bhattacharjee (Princeton Plasma Physics 
Laboratory) "Magnetic Reconnection in 
High-Energy-Density Plasmas".

9:10 p.m. - 9:40 p.m. Matthew Levy 
(Lawrence Livermore National Laboratory/
Rice University) "Conservation Laws and 
Conversion Efficiency in Ultraintense 
Laser-Overdense Plasma Interactions". 

9 :40  p .m.  -  10 :10  p .m.  David 
Montgomery (Los Alamos National 
Laboratory) "Use of Magnetic Insulation 
and STUD Pulses to Control LPI at the 
Omega and Trident Laser Facilities".

Did you know?
The invention of the world's first 

"cheeseburger" belongs to Louis Ballast, 
who, in 1935, grilled a slice of cheese 
onto a hamburger at his Denver Humpty 
Dumpty drive-in.

Coffee Breaks
Grand Ballroom Foyer 

Tower Building, 2nd Level
Monday-Friday  9:00 a.m. to 9:30 a.m.

Plaza Exhibit Area 
Plaza Building, Concourse Level

Monday-Friday  9:00 a.m. to 9:30 a.m. 
and 

Monday-Thursday  3:00 p.m. to 3:30 p.m.
Note: Beverages will not be replenished.

DPP Registration Desk
Plaza Exhibit Area 

Plaza Building, Concourse Level
Sunday, Nov. 10, 3:00 p.m. - 7:00 p.m.
Monday, Nov. 11, 7:00 a.m. - 5:00 p.m.
Tuesday, Nov. 12, 7:00 a.m. - 4:00 p.m.
Wednesday, Nov. 13, 7:00 a.m. - 3:00 p.m.
Thursday, Nov. 14, 7:00 a.m. - 3:00 p.m.
Friday, Nov. 15 7:00 a.m. to 10:00 a.m.

Speaker Ready Room Hours
Plaza Court 7

Monday, Nov. 11, 8:00 a.m. - 5:00 p.m.
Tuesday, Nov. 12, 8:00 a.m. - 5:00 p.m.
Wednesday, Nov. 13,8:00 a.m. - 5:00 p.m.
Thursday, Nov. 14, 8:00 a.m. - 5:00 p.m.
Friday, Nov. 15, 8:00 a.m. - 11:00 a.m.

Review Talks
Review talks begin at 8:00 a.m. 

Monday – Friday
Grand Ballroom 

2nd Level, Tower Building, 
Sheraton Hotel

Caregiver/Child Room
Plaza Court 1

A caregiver/children’s room is available 
inside a room located off the Plaza Exhibit 
Area for parents/caregivers to use at no 
cost to attendees. The room is intended 
for parents/caregivers who have brought 
infants or young children to the annual 
meeting. The room will be furnished with 
comfortable furniture and with a limited 
amount of toys, natural organic snacks, and 
beverages for young children. Note that 
APS nor DPP will not assume responsibility 
for providing supervised child care.
Caregiver/Children’s Room hours:
Monday, Nov. 11, 8:00 a.m. - 5:00 p.m.
Tuesday, Nov. 12, 8:00 a.m. - 5:00 p.m.
Wednesday, Nov. 13, 8:00 a.m. - 5:00 p.m.
Thursday, Nov. 14 ,8:00 a.m. - 5:00 p.m.

Email Pavilion
Plaza Exhibit Area

Note: DPP offers internet access to 
attendees as a complimentary service.

Sunday, Nov. 10, 3:00 p.m. - 8:00 p.m.
Monday, Nov. 11, 7:00 a.m. - 6:00 p.m.
Tuesday, Nov. 12, 7:00 a.m. - 6:00 p.m.
Wednesday, Nov. 13, 7:00 a.m. to 6:00 p.m.
Thursday, Nov. 14, 7:00 a.m. - 6:00 p.m.
Friday, Nov. 15, 7:00 a.m. - 1:00 p.m.

Wireless Access
Available in Plaza Exhibit Area 

(compliments of DPP).

Housing Information
Sheraton Denver 
Downtown Hotel

155 Court Place, Denver, Colorado 80202
($186.25 single/double; $201.25 triple; 

$216.25 Quad; $156 gov’t rate)
All guest room rates are subject to 

14.75% local tax.

Stay for the Invited and Postdeadline Talks...  Win a Prize in a Raffle!
At the DPP Meeting Registration Desk ask for a numbered ticket stub for the raffle that takes place.
AFTER the Postdeadline Talks on Friday!
After the conclusion of the Friday morning sessions, on November 15 in Plaza Ballroom D, 

Sheraton Hotel. The DPP chair, Fred Skiff, will draw three raffle tickets at random. The winners 
of the drawing must be present to win.

Apple Ipad III 32GB WiFi
Impress your peers with your style!

Bose QC3 Headphones
Impress your peers on the flight home!

G-RAID mini 1 TB Hard Drive
Impress your peers with your 
mini Hard Drive Raid Array!

Job Fair
Sponsored by APS DPP

Monday - Wednesday, Nov. 11-13, 10:00 a.m.-6:00 p.m. 
Thursday, Nov. 1410:00 a.m.-3:00 p.m.

Plaza Exhibit Area
 (Interviews to be held in Plaza Court 2.)

The Job Fair is the best place to connect with employers and job seekers from all areas 
of plasma physics such as astrophysics, beams, computer systems, nuclear physics, 
precision measurement, and many more areas of interest.

Attendees are encouraged to visit the Job Fair to take advantage of our many 
recruiting services:

• Showcase your company with a Recruitment Exhibit
• Search our job and resume database
• Network and interview with companies and job-candidates onsite
• Create alerts to inform you of new resumes and jobs
• Manage your interview calendar online
For additional information contact Crystal Bailey (bailey@aps.org). You can also 

register for the Job Fair easily and quickly by visiting http://careers.aps.org.
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attendees and $10 for graduate and 
undergraduate students. The lunch cost is 
partially subsidized by DPP. Look for the 
Call for Nominations for the 2014 Katherine 
Weimer Award in the DPP Chronicle.

University Fusion Association 
(UFA) General Meeting
Monday, November 11 
7:00 p.m. – 9:00 p.m.

Plaza Ballroom F
The UFA is  an organizat ion of 

approximately 200 university professors 
and scientists interested in promoting fusion 
energy science (http://universityfusion.
org/). The UFA has been at work for over 
23 years (the original UFA constitution was 
formulated in March 1989). The role of 
the UFA is to support plasma science and 
technology in the development of a new, 
environmentally attractive energy source 
using controlled thermonuclear fusion 
energy. The current president of UFA is 
Professor Dylan Brennan, University of 
Tulsa. He will be replaced in 2014 by the 
vice president Dr. Uri Shumlak, University 
of Washington.

The UFA supports the study of the 
science of matter under extreme conditions 
typical of that required for sustained 
thermonuclear reactions. In addition, the 
UFA promotes the development of the 
knowledge and technology necessary for 
the production of fusion reactivity for 
commercial applications and electrical 
power production. UFA officers and 
executive committee members meet 
regularly to evaluate the role of academic 
research in the U.S. fusion program. The 
UFA president represents the interests 
of the academic fusion energy science 
research community at meetings with 
U.S. Department of Energy Office of 
Fusion Energy Sciences and other groups. 
Information is disseminated to UFA 
membership via electronic newsletters and 
an annual general meeting.

On Monday, November 11 at 7:00 p.m., 
the UFA will hold its annual general meeting 
during the APS DPP annual meeting in 
Denver in Plaza Ballroom F. The UFA 
general meeting typically discusses issues 
of relevance to fusion science research in 
U.S. universities and the status of the U.S. 
fusion program. The UFA meeting is open 
to all conference attendees.

UCLA Basic Plasma Science 
Facility Users Group

Tuesday, November 12
12:30 – 2:00 p.m.
Director’s Row E

The first meeting of the users group for 
the UCLA Basic Plasma Science Facility 
that includes the Large Plasma Device will 
be held in Director’s Row E at the APS 
DPP annual meeting. Remote connection to 
the meeting will be available. Both current 
and potential users are welcome. See http://

plasma.physics.ucla.edu/ for details or 
contact bill.heidbrink@uci.edu

Mini-Conferences
Four mini-conferences are scheduled 

Tuesday afternoon-Friday to be held at the 
Sheraton Downtown Denver Hotel. Check 
the Epitome for the presenter start times.

Plasma material interactions 
involving helium 

(SciDAC and beyond)
Governor’s Square 16

Tuesday, November 12 at 2:00 
p.m., Wednesday, November 13 

at 9:30 a.m. and 2:00 p.m.
Organizers: Sergei Krasheninnikov 

(University of California, San Diego), 
Brian Wirth (University of Tennessee/Oak 
Ridge National Laboratory), David Ruzic 
(University of Illinois)

Description: In September 2012 DOE 
launched the materials SciDAC initiative 
aiming to better understand the material 
issues of the plasma facing components. 
It is a multi-institutional project headed 
by Brian Wirth. The DPP annual meeting 
provides an excellent opportunity to 
present and discuss our achievements/
failures with our experimental colleagues 
from various laboratories and universities, 
as well to review recent experimental 
observations to tune-up our effort. Many 
of the people involved in SciDAC are 
material scientists who typically never 
attend the DPP annual meetings.

Frontier HED science enabled by 
advanced light sources
Governor’s Square 17

Tuesday, November 12 at 2:00 
p.m., Wednesday, November 13 

at 9:30 a.m. and 2:00 p.m.
Organizers: Bruce Remington and 

Gi lber t  “Rip” Col l ins  (Lawrence 
Livermore National Laboratory)

Description: The field of high energy 
density (HED) physics is still in its infancy, 
yet developments over the last 10 years 
have enabled new regimes of science to be 
accessed at a very rapid and exciting pace. 
The most recent examples of new HED 
facilities leading to new science regimes 
to be studied are the National Ignition 
Facility at LLNL and LCLS at SLAC. The 
breadth of new science being studied at the 
HED facilities around the world is truly 
impressive. The regimes span from solid-
state lattice dynamics at extraordinarily 
high pressures and deformation (“flow”) 
rates to tenuous relativistically hot 
collisionless plasmas. New diagnostic 
techniques are being developed and 
invented at an equally rapid rate. Theory and 
computational physics on supercomputers 
are also developing at  an equally 
rapid rate, employing hydrodynamics, 

relativistic particle in cell (PIC), non-
equilibrium molecular dynamics (MD), and 
combinations of “all of the above”. Many, if 
not most, of the most advanced techniques 
have been developed in the last 10 years or 
less, making this a very fertile topic for a 
mini-conference at the DPP annual meeting.

Validations of two-fluid and 
gyro-fluid models on turbulence 
and ELMs and Two-fluid, gyro-
fluid and hybrid kinetic-fluid 

models
Governor’s Square 16

Thursday, November 14 at 9:30 
a.m. and 2:00 p.m.

Organizer: Xueqiao Xu (Lawrence 
Livermore National Laboratory)

Description: BOUT++ is an international 
collaboration among Lawrence Livermore 
National Laboratory, University of York, 
and a growing number of other institutions 
around the world. The mission of the 
BOUT++ mini-conference is (1) to provide 
a forum for the discussion of key physics and 
computational issues as well as innovative 
concepts of direct relevance to fluid, and 
gyro-fluid plasma, and hybrid kinetic-fluid 
simulations; (2) to encourage participation 
of scientists and Ph.D. students from abroad 
who do BOUT++ simulations, theoretical 
developments and validations, but do not 
typically attend the DPP annual meeting; 
(3) to promote effective collaboration 
among theory, simulations and experiments 
for verifications and validations.

Mixing in fusion plasmas
Governor’s Square 17

Thursday, November 14 at 9:30 
a.m. and 2:00 p.m. and Friday, 

November 15 at 9:30 a.m.
Organizers: Snezhana I. Abarzhi 

(Carnegie Melon University), Daniel 
Clark (Lawrence Livermore National 
Laboratory), Igor Kaganovich (Princeton 
Plasma Physics Laboratory)

Description: The goal is to bring together 
researchers, who work in fusion plasmas 
and in hydrodynamic turbulence and 
mixing, to encourage communications and 
exchange of ideas, and to promote new 
developments in the challenging field of 
mixing in fusion plasmas.

All mini-conferences are organized 
with oral presentations plus time for 
questions and discussion, and may include 
poster presentations. They will employ a 
question-orientated format to stimulate 
discussion and interaction amongst the 
attendees. LCD projectors will be used in 
all oral sessions at the expense of DPP.

Did you know?
With less water vapor in the air at this 

altitude, the sky really is bluer in Colorado.

APS DPP Membership 
Booth & Souvenir Store
Monday – Wednesday, 

November 11-13 
8:00 a.m. – 5:00 p.m.
Plaza Exhibit Area

The APS Membership Department staff 
will be on hand to answer questions about 
APS and DPP membership. Stop by for 
information on how to become a member 
or renew your membership, receive 
journal subscriptions, and purchase fun 
and practical items. Joining APS and DPP 
is a perfect way to stay connected with the 
most recent developments in the physics 
world. Browse our selection of t-shirts, 
caps, and more.

Companions’ Breakfast
Monday, November 11 
8:30 a.m. – 11:00 a.m. 

Windows
Note: Breakfast is only for companions 

and their children.

The complimentary Companions’ 
Breakfast is an opportunity to join other 
companions attending the DPP annual 
meeting. A representative from the Denver 
area will provide information about what to 
see and do while visiting the city.

Contact Congress
(Sponsored by APS Washington DC Office)

Monday - Wednesday, 
November 11-13 

9:00 a.m. – 5:00 p.m.
Plaza Exhibit Area

Stop by the Contact Congress desk to 
sign your name to letters addressed to your 
Congressional delegation on the importance 
of federal funding for basic research. It takes 
only a couple of minutes. By doing so, you 
are making your voice heard in Washington 
and helping to influence the funding levels 
for physics research and education. To 
amplify the impact, the APS Washington DC 
Office will follow-up each letter with a call 
or visit to congressional staff. The strongest 
and most persuasive advocates on Capitol 
Hill come from a Senator or Representative's 
constituents. That means you! If you live in 
the United States, you are qualified to write 
to your members of Congress.

If you have any questions about what is 
happening in Washington, just stop by the 
Contact Congress desk to ask the experts.

Women in Plasma 
Physics Luncheon

Monday, November 11 
12:30 p.m. – 2:00 p.m.

Director’s Row H
To attend the luncheon, mark the 

appropriate space on the on-site registration 
form. The lunch tickets are $25 for regular 

OMEGA Users Group
Monday, November 11 
5:00 p.m. – 6:30 p.m.

Governor’s Square 10
The annual OMEGA Laser 

Users Group meeting will 
be held on November 11 in 
Governor’s Square 10. We 
will meet to discuss the April 
23-25, 2014 workshop plans 
and potential OLUG Findings 
and Recommendations with the 
view of advancing the cutting 
edge capabilities of the Omega 
Facility and of its Users. The 
website for the April 2013 
workshop can be found at 
http://ouw.lle.rochester.edu/
index.php

Come join us on November 
11. We look forward to your 
participation!
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Town Meeting on Concerns of 
Junior Scientists

Chair: Tim Tharp, 
University of California, Berkeley

Tuesday, November 12 
12:45 p.m. – 2:00 p.m.

Plaza Ballroom D
The DPP Committee on the Concerns 

of Junior Scientists (COJS) is pleased to 
announce a panel discussion on "Career 
Paths in Industry." Four panelists from 
distinguished industry related careers have 
agreed to share their thoughts, advice, and 
experiences about careers in industry. 
Please join us on Tuesday at 12:45 in Plaza 
Ballroom D to meet the panelists: Ankur 
Agarwal is responsible for hardware 
design and process development of plasma 
etching systems at Applied Materials Inc. 
David Graves is Professor of Chemical 
and Biomolecular Engineering and is the 
Lam Research Distinguished Professor 
in Semiconductor Processing at the 
University of California at Berkeley. V. 
Bogdan Neculaes has lead research and 
development projects in vacuum electronics, 
enabled medical imaging, bioelectrics, pulse 
power and plasma discharge applications at 
GE Global Research. Sadasivan Shankar 
is the Senior Principal Engineer within 
the Intel Technology and Manufacturing 
Organ iza t i on .  Fo l lowing  a  b r i e f 
introduction, the panelists will participate 
in an interview session, including questions 
from the audience. We believe this panel 
discussion will offer junior scientists an 
opportunity to learn about potential career 
paths for plasma physicists in industry.

Dr. V. Bogdan 
Neculaes graduated 
with a PhD from 
U n i v e r s i t y  o f 
M i c h i g a n  a f t e r 
s u c c e s s f u l l y 
performing research 
in the area of high 
power microwaves/
vacuum electronics. 
After graduation, 

Dr. Neculaes joined GE Global Research, 
the Research & Development headquarter 
of General Electric. During his tenure 
in industrial research, Dr. Neculaes 
has focused on leading R&D projects 
in vacuum electronics enabled medical 
imaging, bioelectrics, pulse power and 
plasma discharge applications. In his 
current role at GE Global Research, Dr. 
Neculaes collaborates with government 
agencies and universities on research projects.

Sadasivan 
S h a n k a r  i s 
c u r r e n t l y  t h e 
Senior Principal 
Engineer within the 
Intel Technology 
and Manufacturing 
Organization.  Over 
his tenure at Intel, 
he has worked on 
multiple aspects 

of technology development in Intel 
covering scales from atoms to architectures, 
lately in the area of Materials Design 
where computational techniques are 
used to design materials with targeted 
properties. Several of his team’s efforts 

which aided in technology adoption 
over 7 generations of scaling, have been 
recognized by multiple awards.  He is the 
co-inventor in over 23 patent filings and 
co-author of over 100 external publications 
and presentations including 2 book 
chapters. Sadasivan earned his Ph.D 
in Chemical Engineering and Materials 
Science from University of Minnesota-
Minneapolis.   In addition, Sadasivan 
is actively involved in several new industrial 
and national research initiatives and has 
served on the panels in National Institute 
of Standards and Technology, National 
Academies, National Science Foundation, 
Department of Energy.   Currently, the open 
platform effort that he has been involved 
in is part of President’s new initiative 
on Materials Genome. Sadasivan was 
the Chair of Nanoengineered Materials 
Technical Advisory Board in Semiconductor 
Research Corporation (2009-2012) and KIM 
(NSF project for Interatomic Potentials).  In 
Fall (2013), Sadasivan is taking time off to 
teach a course on materials design in 
Harvard University.

David B. Graves 
is  Professor  of 
C h e m i c a l  a n d 
B i o m o l e c u l a r 
Engineering and is 
the Lam Research 
D i s t i n g u i s h e d 
P r o f e s s o r  i n 
Semiconduc to r 
P r o c e s s i n g  a t 
t he  Un ive r s i t y 

of California at Berkeley. His research 
interests are in plasma biomedical and 
semiconductor processing applications of 
low temperature plasma phenomena. He has 
worked closely with many semiconductor 
and semiconductor plasma equipment 
companies, as well as plasma biomedicine 
companies. His group studies the physics, 
chemistry and biology of chemically active 
low temperature plasmas, including plasma 
modeling and simulation; experimental 
studies of plasma using various gas phase, 
surface and liquid phase spectroscopies; 
and experimental studies of radical, ion and 
photon interactions with inanimate surfaces, 
cells, and liquids.

Ankur Agarwal 
is a Member of 
Technical Staff in 
the Etch Products 
Business Unit at 
Applied Materials 
Inc. in Santa Clara, 
CA.  He has 10 
years of experience 
in technological 
p l a s m a s .   H i s 

graduate research, with Prof. Mark Kushner, 
addressed issues related to low pressure 
plasma etching and implantation of advanced 
materials for sub-60 nm technologies, such 
as atomic layer etching and pulsed plasma 
doping.  He received the Best Paper Award 
from Semiconductor Research Corporation 
in 2005 and 2006 for his Ph.D. research.  At 
Applied Materials, he is responsible for 
hardware design and process development 
of plasma etching systems.  In particular, he 
was instrumental in the development and 
implementation of pulsing technology on 
industrially relevant etching equipment for 
high volume manufacturing.  He is also 
responsible for the development of multi-
dimensional plasma process modeling 
capability at Applied Materials.  He is 
an author or co-author of 17 articles in 
international scientific journals, has 2 issued 
patents and 10 patents pending and presented 
more than 60 conference papers including 
18 invited talks.  Aside from refereeing 
for several journals, he has served on the 
program committee for the AVS Plasma 
Science and Technology Division and is 
currently an Executive Committee member 
of the same.  He is also the Guest Editor for 
IEEE Transactions on Plasma Science’s 7th 
Triennial Special Issue of “Images in Plasma 
Science”.  He received his B. Tech. degree 
from the Indian Institute of Technology 
Bombay in 2003 and the M.S. and Ph.D. 
degrees from the University of Illinois 
at Urbana-Champaign in 2005 and 2007, 
respectively, all in Chemical Engineering.
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Meet the Editors of the 
APS Journals

Tuesday, November 12 
5:00 p.m. – 6:30 p.m.
Plaza Exhibit Area

The Editors of APS journals cordially 
invite you to join them for conversation and 
refreshments. Your questions, suggestions, 
compliments and complaints about the 
journals are welcome. All meeting attendees 
are invited.

Student Appreciation Reception
Tuesday, November 12 
6:00 p.m. – 7:00 p.m.

Director’s Row E
Please plan to attend a complimentary 

reception in honor of high school and 
undergraduate students. Professor Fred 
Skiff, DPP Chair, cordially welcomes all 
DPP meeting participants, and encourages 
their open discussion on topics of interest to 
students of plasma physics. Student Poster 
Award recipients will be announced. Student 
advisors are particularly encouraged to 
attend. Refreshments will be served.

Plasma Science Christian 
Fellowship

Wednesday, November 13 
6:45 a.m. – 7:45 a.m.

Tower Court A (Tower Building, 
2nd Level)

The Plasma Science Christian Fellowship 
(PSCF) is an informal affiliation of students 
and scientists working in plasma and fusion 
energy research. Formed in 2006, the PSCF 
seeks to provide a forum to discuss how our 
faith connects to our workplace experience 
and life as scientists. Please join in for an 
hour on Wednesday morning before the 
opening session review talk. Bring your 
own coffee and breakfast, if desired. Contact 
Darren Craig (darren.craig@wheaton.edu) 
if you have questions or need additional 
information. We hope to see you there!

Exploratory Plasma Research 
Meeting

Wednesday, November 13 
12:30 p.m. – 2:00 p.m.
Governor’s Square 17

There will be a lunchtime meeting of the 
Innovative Confinement Concepts (ICC) 
community, now organized under a broader 
name: Exploratory Plasma Research. Mike 
Brown of Swarthmore College, would like to 
discuss future directions for the community. 
A broader community would include not only 
U.S. DoE Fusion Energy Sciences sponsored 
projects but privately funded groups, 
materials scientists, and computational 
plasma scientists. We recognize that privately 
funded exploratory fusion endeavors are 
growing and our community could provide 
them a scientific home. We support for the 
mainstream fusion program including ITER, 
but we feel that a wise program should 
include some risk mitigation and have an 
active university component.

Save the Date! Planning is underway 
for the next scientific workshop. Mark 

Science Education and 
Outreach Activities

For over the past two decades, the DPP annual meeting has featured Science Teachers’ 
Day and the Plasma Sciences Expo as a way to increase awareness of plasma science in the 
classroom and help inspire the next generation of plasma scientists.

The DPP recognizes that no-cost education and outreach events like these are invaluable 
resources to local schools, particularly during tough economic times. With help from Denver 
area teachers, the 2013 education ad hoc committee has developed an outstanding set of 
interactive events for teachers.

In past years, Science Teachers’ Day included Tuesday morning and afternoon workshops 
on topical areas of plasma and fusion sciences along with technology applications, and the 
opportunity to discuss plasma physics with poster presenters during the Tuesday afternoon 
poster session in Plaza Ballroom ABC. The workshop topics and content align with 
national science standards and the regional academic standards. The day typically includes 
continental breakfast, a lunch with plasma scientists and raffle prizes. Teachers leave the 
daylong events with valuable information and experience and tools created in the workshops 
that they can take back to their classroom.

Unfortunately, the full-day Science Teachers’ Day is cancelled for this year due to federal 
travel-support restrictions in effect in October and expected to continue into November. We 
have scheduled a miniature version of Science Teachers’ Day for Tuesday morning. The 
education ad hoc committee expects the full-day Science Teachers’ Day to resume in 2014 
as an important part of the annual meeting activities. The Tuesday afternoon DPP poster 
session will take place (Session JP8) highlignting education-related work in Plaza Ballroom 
ABC. The DPP also invites participating teachers to attend any part of the annual meeting.
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your calendar for August 4-8, 2014. The 
workshop will be held at The Madison 
Concourse Hotel, Madison, Wisconsin. Go 
to this website for updated information: 
http://www.iccworkshops.org/

DPP Soccer Game
East vs. West

Wednesday, November 13 
12:30 p.m.

The annual DPP soccer match will be 
held mid-day on Wednesday. Meet at the 
DPP Registration Desk after the morning 
sessions, and we will take taxis or cars to 
a nearby soccer field. Bring your soccer 
clothes, shoes, etc. Everyone is welcome! 
At the field we will form teams. Typically 
we are back by the start of the afternoon 
session.

Sign Up: If you would like to sign-up, or 
if you have questions, please email Andrew 
Zwicker (azwicker@pppl.gov).

HEDSA Annual General 
Meeting

Wednesday, November 13 
12:30 p.m. – 2:00 p.m.
Governor’s Square 10

The High Energy Density Science 
Association (HEDSA) will hold its annual 
general meeting on Wednesday, November 
13 during the APS DPP annual meeting. 
The HEDSA general meeting is open to all 
conference attendees, and we especially 
encourage all HEDSA members and others 
working in high energy density laboratory 
plasma research to attend. There will be 
open discussion in addition to presentations 
by representatives from the DOE, NNSA 
and NSF.

GPAP Business Meeting
Wednesday, November 13 

12:30 p.m. – 2:00 p.m.
Governor’s Square 11

The GPAP business meeting is open to 
all conference attendees.

DPP Business Meeting
Wednesday, November 13 

5:15 p.m. – 6:15 p.m.
Governor’s Square 17, 

Plaza Building
The business meeting of the Division 

of Plasma Physics will include reports 
of actions undertaken by DPP on issues 
important to our membership. New items of 
business will be considered in the following 
order: (1) Written motions, together with 

any supporting arguments, received by 
the Secretary-Treasurer, Professor Karl 
Krushelnick, at the DPP Registration Desk, 
Sheraton Downtown Denver Hotel, before 
noon on Monday, November 11, or which 
were emailed to Professor Krushelnick 
(kmkr@umich.edu) by noon on Friday, 
November 8, 2013. Copies of such material 
will be displayed on a bulletin board near 
the DPP registration area in order to give 
members reasonable notice in case they 
wish to participate in the discussion and 
vote on such motions. (2) Written motions 
submitted to the Secretary-Treasurer prior to 
the start of the business meeting. (3) Other 
new business not included in (1) or (2).

DPP Banquet 
Wednesday, November 13

Reception: 6:30 p.m. 
Grand Ballroom Foyer 

Tower Building, 2nd Level
Banquet: 7:30 p.m. 
Grand Ballroom 

Tower Building, 2nd Level
Banquet After-Dinner Presentation by 

Ingo Titze, University of Iowa

Ingo Titze 
Banquet Speaker 

Presentation: 
Speech Pathology and Audiology

I n g o  R .  Ti t z e 
is a University of 
Iowa Foundat ion 
D i s t i n g u i s h e d 
P ro fes so r  i n  the 
D e p a r t m e n t  o f 
S c i e n c e s  a n d 
Disorders and the 
School  of  Music . 
He also directs the 

National Center for Voice and Speech, 
which is located at the Denver Center for 
the Performing Arts and The University 
of Iowa.

Although he was formally educated as a 
physicist (Ph.D.) and engineer (M.S.E.E.), 
Dr. Titze has applied his scientific 
knowledge to a lifelong love of clinical 
voice and vocal music. Specifically, his 
research interests include biomechanics of 
human tissues, acoustic phonetics, speech 
science, voice disorders, professional 
voice production, musical acoustics, and 
the computer simulation of voice.

Dr. Titze has published over 350 
articles in scientific and educational 
journals, authored three books, Principles 
of Voice Production, The Myoelastic-
Aerodynamic Theory of Phonation, and 
Fascinations with the Human Voice, as 
well as co-edited two books in a series 

entitled Vocal Fold Physiology. He has 
recently completed, with his colleague 
and co-author Katherine Verdolini-Abbott, 
another book entitled Vocology. He is an 
associate editor of the Journal of Singing 
and has written a bimonthly column in 
this Journal for over 20 years.

Dr. Titze is the father of vocology, 
a specialty within speech-language 
pathology. He defined the word and the 
specialty as “the science and practice 
of voice habilitation.” In many ways, it 
parallels audiology. The discipline focuses 
on the sound-producing organ rather than 
the sound- receiving organ in terms of 
prevention and care. A Summer Vocology 
Institute is ongoing, in which speech 
language pathologist, otolaryngologist, 
speech trainers, and singing teachers can 
get intensive, graduate level training in 
voice.

Most recently, Dr. Titze has formally 
begun to address the vocal problems of 
teachers, which comprise about 4% of the 
working population. Because of the many 
hours of vocal engagement with students, 
many teachers fatigue after three to four 
hours of talking. They don’t recover from 
day to day, or week to week. Research is 
underway in Dr. Titze’s laboratories to 
study the effects of long-term vibration on 
cells and extra-cellular tissues in the vocal 
folds. Also underway is the development 
of therapy techniques to improve the 
economy of sound production in teachers.

An outgrowth of Dr. Titze’s research 
on voice physiology, biomechanics, and 
acoustics has been a singing and speaking 
robot, Pavarobotti. He has used it widely 
for creating entertaining lectures on the 
human voice and Dr. Titze and Pavarobotti 
have performed operatic arias together. It 
is expected that, in time, this technology 
will be widely used for assistive devices 
in speech communication, in speech 
training, and in education. The unique 
feature of his approach is that all the 
computer simulations are done on the 
basis of anatomy and physiology, rather 
than sound processing.

Dr. Titze is a recipient of the William 
and Harriott Gould Award for laryngeal 
physiology, the Jacob Javits Neuroscience 
Investigation Award, the Claude Pepper 
Award, the Quintana Award of the 
Voice Foundation, and the American 
Laryngological Award. He is a Fellow 
of the Acoustical Society of America, 
the American Speech Language and 
Hearing Association, and the American 
Laryngological Association. He and 
his work have been featured in several 
wellknown television programs, including 
Innovation, Quantum, and Beyond 2000.

Dr. Titze has served on a number of 
national advisory boards and scientific 
review groups, including the Scientific 
Advisory Board of the Voice Foundation 
and the Division of Research Grants of 
the National Institutes of Health. He is 
currently on the Advisory Council of 
National Institutes on Deafness and Other 
Communication Disorders. In addition 
to his scientific endeavors, Dr. Titze 
continues to be active as a singer, giving 
several recitals a year in the U.S. and 
Europe. His wife, Kathy, is a piano teacher 
and his daughter is a speech-language 
pathologist; and his three sons are all 
pursuing college degrees.

Fusion and Plasma Physics 
Issues: Brainstorming

Thursday, November 14 
6:00 – 7:00 p.m.

Plaza Ballroom D
Presiding Chair: Robert Merlino, 

University of Iowa
The DPP Program Committee Chair 

is pleased to announce an open-mike 
presentation format on “Fusion and 
Plasma Physics Issues: Brainstorming.” 
Up to ten four-minute presentations with 
two minutes of Q&A interaction will be 
selected and accommodated by submitting 
a title, speaker name/affiliation, and a few-
sentence abstract to Mark Koepke (mark.

koepke@mail.wvu.edu) before Tuesday, 
12 November, 6:00 p.m. Please join us on 
Thursday at 6:00 in Plaza Ballroom D to 
brainstorm. Following the line-up of brief 
time-managed presentations, the speakers 
and audience may discuss and mingle 
informally. A follow-up period on Friday, 
November 15 between 9:00 and 9:30 a.m. 
will be held in Plaza Ballroom D for further 
informal interaction.

The intention of this experimental 
dimension of the meeting is to provide 
a forum for the brainstorming of new 
ideas and of new considerations on the 
present state and possible developments 
of plasma physics, such as (1) the desire 
to share brief, constructive perspectives 
on selected aspects of fusion research, (2) 
the desire to strengthen the manifest degree 
of respect for the scientific basis of fusion 
research, to further connect it to other fields 
of physics, and to make its objective and 
pursuit more attractive to young scientists, 
and (3) the desire to identify important 
new developments in space-physics 
research, high energy astrophysics, and 
high-energy-density physics that require 
the in-depth understanding of novel 
plasma regimes and, when possible, the 
inclusion of relevant information gained 
from laboratory experiments and in situ 
measurements in space. An illustrative case 
is the discovery of large-scale gamma-ray 
bubbles emanating from the central region 
of our Galaxy. Until now macroscopic 
theories of galactic disks were limited 
to treating them as gravitational plasmas 
and on this basis such a phenomenon 
as the gamma-ray-bubbles could not be 
previously envisioned. Another case is that 
of the surprises found by the Voyager II 
spacecraft while exploring the outermost 
edge of the heliosphere.

Call for Nominations for 2014 
Prize and Awards

A prize or award presented by APS DPP 
is one of the highest honors a physicist 
can receive. The DPP annually solicits 
nominations for one prize and two awards. 
Every three years DPP solicits nominations 
for the Katherine Weimer Award. The 
deadline for receipt of all nominations is 
Tuesday, April 1, 2014. Please take time to 
nominate exceptional DPP colleagues.

Anyone other than a member of the 
selection committee may submit one 
nomination or seconding letter for each 
prize or award in any given year.

Go to this web address: http://www.aps.
org/programs/honors/nomination.cfm for 
Nomination Guidelines.

The nomination package must be 
submitted by Tuesday, April 1, 2014. 
Acknowledgement of receipt can be 
requested. The DPP dissertation award 
has other requirements in addition to 
those listed on the APS Nomination 
Guidel ines  websi te ,  so  check for 
descriptions of the prize and awards for 
which you are making a nomination.

James Clerk Maxwell Prize 
for Plasma Physics

Ian Hutchinson, Chair 
Massachusetts Institute of Technology 

Email: hutch@psfc.mit.edu

John Dawson Award for Excellence in 
Plasma Physics Research

Paul Terry, Chair 
University of Wisconsin 

Email: pwterry@facstaff.wisc.edu

Marshall N. Rosenbluth 
Outstanding Doctoral Thesis Award 

in Plasma Physics
Mike Mauel, Chair 

Columbia University 
Email: mauel@columbia.edu

Katherine E. Weimer Award 
(a DPP Award)

TBD

Did you know?
With 80 different beers brewed here 

daily, Denver is the highest beer producing 
city in the country.

Plasma Sciences Expo
Unfortunately, the Plasma Science Expo 

is cancelled for this year due to federal travel 
support restrictions in effect in October 
and expected to continue into November. 
We expect the Plasma Science Expo to 
resume in 2014 as an important part of the 
conference activities.

Science Teachers’ Day and Plasma 
Sciences Expo Sponsors

The APS Office of Education and 
Diversity, the DPP, the U.S. DoE Office of 
Fusion Energy Sciences, and DPP member 
and DPP institutional contributions sponsor 
Science Teachers’ Day and the Plasma 
Sciences Expo.

The DPP education and outreach ad 
hoc committee includes members from 
Massachusetts Institute of Technology; 
Contemporary Physics Education Project; 
Oak Ridge National Laboratory; Princeton 
Plasma Physics Laboratory; General Atomics; Lawrence Livermore National 
Laboratory; University of California, San Diego; University of Wisconsin; West Virginia 
University; the U.S. Department of Energy Headquarters; and various other universities 
and industrial organizations.

Volunteer Opportunities
To learn about how you can start an outreach program in your community, work 

with colleagues on existing outreach programs, or support the DPP education activities, 
please contact Paul Miller at paul.miller@mail.wvu.edu.



Notes/Doodles
Call for Nominations

Deadline: 
Tuesday, April 1, 2013

APS Fellowship
DPP Executive Committee Election
Maxwell Prize
John Dawson Excellence Award
Rosenbluth Ph.D. Thesis Award
Katherine E. Weimer Award

Dining in Downtown Denver
For fine dining in Denver, critics 

recommend Edge Restaurant on 14th 
Street. One diner raved that they have 

"tried the entire menu and everything is 
absolutely delicious", while another points 
out the establishment's sophisticated decor. 
Call for reservations, (303) 389-3343

For a "flavorful surprise" check out 
Cheba Hut Toasted subs in Downtown. 
Located at 1531 Champa, diners rave 
about the flavor filled subs being "the 
opposite of blah", while everyone agrees 
the Mile High Sandwich is worth braving 
the crowd of regulars.

Fancy a taste of the Old Country? Katie 
Mullens Irish Pub serves up delicious grub 
and boasts a Happy Hour that lasts until 
7pm. Follow the advice of one critic and 
have a "pint or three" while munching 
on the pub chips. 1550 Court Place, 
(303)573-5336

Did you know?
The dome of the Colorado State Capitol 

is covered with 200 ounces of 24K gold, but 
the really priceless building material was 
used inside as wainscoting. It is Colorado 
onyx, a rare stone found near Beulah, Colo. 
The entire world's supply was used in this 
building and no more has ever been found.
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